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BACKGROUND

The air sampling conducted in this study was a result of
consultation between EPA Region II, the Agency for Toxic
Substance and Disease Registry, and the Environmental Response
Team (ERT) based upon the results from the analysis of the vacuum
bag and water samples collected from homes associated with the
activities being conducted for the New Vernon Road/ Whitebridge
Road asbestos sites in Meyersville, New Jersey.

METHODOLOGY

Sampling methodology details may be found in the copy of the
enclosed sampling plan.

The Teilman and Kehoe residences were sampled aggressively on
October 16, 1990 and again on October 23 once the decontamination
process had been completed. Each sampling round consisted of 5
sampling locations in the Teilman's residence and 4 in the Coho.
Both rounds were taken at the same locations.

Two background homes, selected by EPA,in consultation with ATSDR,
were sampled for an approximate twelve hour period versus a 14
hour period due to access time constraint coupled with occupancy
of the homes at the time the sampling was conducted. Occupancy of
the background homes prevented either of the homes from being
aggressively sampled as it was agreed prior to the sampling event
that those who chose to remain in their home during the sample
period would not be subjected to increased dust and/or potential
fiber entrainment thereby increased risk of exposure which may
possibly have occurred by aggressively sampling. Attempts to
produce a background home for aggressive sampling were
unsuccessful.

All protocols outlined in the aforementioned Sampling Plan were
strictly adhered to.

All samples were analyzed by Electron Microscopy Service
Laboratory, Inc. following the EPA Level II Yamate et al.
methodology and reporting additional criteria as outlined by the
ERT per conference call ( 10-2-90) involving EPA Region II,
ATSDR, and ERT specifically: fiber/cc volume count, length,
diameter and fiber type. Additional details for analytical
methodology may be found in the enclosed analytical report
including procedure, count sheet and xerox of the photographs
submitted as part of their final data package.

RESULTS/DISCUSSION

Table 1.1, Section I, summarizes the results of the sampling
effort. Additional information, for example breakdown of the size
of the structure identified and all additional count sheets and
accessory tables may be found in Appendix A. A cursory glance, in
light of the expedience with which this issue is being dealt
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with, tends to indicate that a majority of the asbestos
structures which were identified were less than 5 microns. ATSDR
had expressed interest in those fibers equal to or greater than S
microns in length as those are the focus of health concerns.
Additional counts to include all identifiable asbestos structures
was suggested by ERT. Note in Table 1.1 that the concentration of
structures greater than 5 microns is 0.0013 fibers/cc at its
maximum in any of the samples. This value, in turn, is less than
the total identifiable structure total of 0.0032 fibers/cc
maximum concentration. All sets values reported for both criteria
are below the discussed action limit of 0.01 fibers/cc. In
comparison, the clearance round of samples in the Teilman and
Ccho residence demonstrated lower levels that the initial effort.

In Region II and ATSDR's evaluation of the data generated with
respect to health risk analysis, it may be interesting to note
some of the conclusions drawn in the EPA Environmental Asbestos
Assessment Manual: Superfund Method for the Determination of
Asbestos in Ambient Air, Part 2: Technical Background Document
(Interim Version) (EPA/540/2-90/005b). Section 4.2, when
discussing risk assessment objectives with reference to 95%
Poisson confidence, states, " it is reasonable to assume that a
minimum of 10 structures need to be counted at the concentration
of interest to distinguish concentrations that differ by a factor
of five." Note that no one filter procduced more than 5
identifiable asbestos structures. While fibers were identified,
their statistical significance may wished to be viewed with
caution.

Background sample produced no identifiable asbestos fibers. This
can be attributed to the fact the homes were passively sampled
thereby not creating the worst conditions in the home if, in
fact, fibers did exist in these homes, or the homes may not have
contained any asbestos material.

One final consideration. All the vacuum and water sanmples
collected and analyzed for asbestos produced >1% of asbestos
material. This included the Teilman and Coho residence.
Aggressively sampling the Teilman and Coho residences produced
the worst case scenario for ambhient air asbestos sampling as
these homes were identified as those having the greatest
potential for contamination and exposure from the asbestos
containing £fill material. The results produced from this sampling
effort demonstrated extremely low levels, below the
aforementioned 0.01 fiber/cc clean-up level instituted at
Grammacy Park, NY. Consideration shculd be given to the
usefulness of any additional air sampling in the other homes.
Results thus far lend support to the assumption that similar
below action limit and risk levels exist in the other homes.
Again, this is only offered as a consideration to the time and
effort required to sample the additional hcmes and the usefulness
of the data which would be produced.
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I. BACKGROUND

The residences under consideration for the air monitoring
effort in New Vernon, NJ are homes which may possibly have been
contaminated from asbestos containing fill material brought to
the New Vernon Road and Whitebridge Road locations.

II. SAMPLING PLAN

The purpose of this sampling effort is to provide data for
ATSDR and EPA to asses the risk associated with the living
conditions at the aforementioned residences.

A. Sampling Locations

Per residence, 2-3 sampling locations will be selected in
the most heavily occupied rooms with a contingecy plan selecting
up to five rooms should such efforts be required to accurately
assess the area. Locations will be dependant upon resident
information as well as professional judgment. Consideration will
be given to occupancy, volume of travel through the area which
may entrain any fibers into the air pathway, as well as access
areas which may have potentially higher fiber contamination due
to outdoor to indoor tracking of ACM (Asbestos Containing
Material) debris by physical means.

Consideration will also be given with respect to the layout
of the house, for example, ranch versus split level.

B. Aggressive vs. Nonaggressive

Aggressive sampling will be conducted in homes which have
agreed to vacate the premises for a time period adequate enough
for sample results to be obtained indicating that reoccupancy
will pose no threat from the fibers entrained into the air from
the aggressive effort. The aggressive measure will simulate
normal household activities which may possibly entrain any fibers
present into the air pathway.

Nonaggressive sampling will occur in homes where occupants
chose to remain during the sampling period. Their normal
activities would provide the intrusive activity which may entrain
any fibers present into the air pathway.

c. Number and Duration of Samples

At each location, one medium volume Gilian AIRCON 520 pump
will operate at a flow rate of approximately 12 liters per minute
for approximately 14 hours to achieve a total sample volume of
10,000 liters recommended for risk level detection limits.
Background will be obtained from at least one and up to three
residence chosen by Region II EPA in consultation with ATSDR or
area ambient asbestos information acquired from the State of New
Jersey.



D. Sampling Methodology and Procedure

Each sampler will be equipped with a 25mm, 0.45 micron
cellulose ester fiber filter with 50 mm extension cowl as
specified in NIOSH method 7402: Asbestos Fibers. Pumps will draw
a flow rate of approximately 12 liters per minute for a 14 hour

period totaling 10,000 liters in volume.

Aggressive and nonaggressive procedures will be instituted
as sampling requirements warrant.

Each sampler will be pre and post sampling calibrated with a
representative sampler in line using a rotameter which in turn
has been calibrated by a Gilian Gilibrator Socap Bubble
Calibration System to 12 liters per minute. Both flows will be
recorded and the average will serve as the sample flow rate.

Analysis will follow NIOSH method 7402 for Asbestos Fibers
utilizing Transmission Electron Microscopy. The lab will be
instructed to analyze to a detection limit of 0.01 fiber/cc as
discussed by EPA and ATSDR or another limit if one has been
selected. The lab will also be instructed to perform two counts.
The first will analyze for the criteria outlined by ATSDR
representatives per the Octocber 2, 1950 conference call. Those
criteria are fiber/cc volume, fiber length greater than or equal
to 5 microns, fiber diameter and fiber type. A second count will
be requested which will include ALL identifiable asbestos fibers.

Field datasheets will be used to collect all data relevant
to the air sampling effort. Specifically:
The date and personnel visiting the site
Name and address of the residence
Location of the samplers
Pre and Post flow rates

Start and stop times
Aggressive or nonaggressive sampling
Additional information as pertains

000O0O0O0OO

Chain of custody forms will be executed at the time of
filter removal and will accompany filters to the lab.

Appropriate field and lot blanks will be submitted for the
sampling effort.

Analysis will be performed by an American Industrial Hygiene
Accredited Laboratory with experience in Asbestos in air.

cc: Millington Asbestos
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INTRODUCTION

REAC Laboratory, in response to ERT work assignmeat 3347-21-01-3426, provided analytical
services for air samples collected from the Millingtoa Asbestos Dump Site, in Millington, NJ on August

16, 17, 18, and 22, 1990. These services involved the subcontracted analyses for asbestos and a final report )

summarizing the analytical results.

Upon receiving the samples in the laboratory the sample custodian followed standard procedures
for inspection of the chain-of-custody and record keeping for sample tracking.

The analyses were performed by Electron Microscopy Service Laboratories, Inc., in Westmont, NJ.
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PROCEDURE FOR ASBESTOS

The procedure of G. Yamate, S. C. Agarwal and R. D. Gibbons given in "Methodology for the
Measurement of Airborne Asbestos by Electron Microscopy”, draft report 1984, Washington, DC; Office of
Rescarch and Development, USEPA, Contract # 68-02-3266 was followed.

The samples were prepared by first coating them with a thin layer of carbon, thea examining a
3mm x 3mm square by TEM at 20000 power. The samples were examined by morphological observation,
selected arca electron diffraction and energy dispersive X-ray analysis. USEPA level II protocol was
followed in analysing the samples.
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Table 1.1 Results of the Asbestos Analysis

for Millington Asbestos Dump Site

Project # 3426
Volume Type of # of Concentration

Sample Location (Liters) Asbestos Structures of Asbestos

{1 Detected detected*™ Structures Detected Mass Mass >5*

Asb NonAsb AFP/cc AFP/cc >5* ng/m3 ng/m3
04841 Bedroom 8746.20 MO 0 2 0.0004 OL 0.0000 0.0000 0.0000
04843 Basement 8765.00 N 0 é 0.0004 DL 0.0000 0.0000 0.0000
04844 Family Room 7431.25 ND 0 88 0.0004 DL 0.0000 0.0000 0.0000
04845 Lot Blank .en- NO 0 0 0.0032 DL 0.0000 0.0003 M 0.0000
04846 Field Blank -eee ] 0 0 0.0032 DL 0.0000 0.0003 M 0.0000
04831 Upstairs Family Room 8773.75 ND 0 1 0.0004 DL 0.0000 0.0000 0.0000
04833 Upstairs Family Room CBZ 8771.25 ND 0 3 0.0004 OL 0,0000 0.0000 0.0000
04835 ODownstairs Family Room 8850.00 NO 0 2 0.0006 OL 0.0000 0.0000 0.0000
04837 Master Bedroom 8776.25 ND ] s 0.0004 OL 0.0000 ©.0000 0.0000
04832 Field Blank cone NO 0 0 0.0032 oL 0.0000 0.0003 M 0.0000
04834 Lot Blank cee- ND 0 0 0.0032 oL 0.0000 0.0003 M 0.0000
048561 Resid #1/Kitchen 4’ 10184.10 Chr Act 5 36 0.0032 0.0013 4.3678 4.2982
04859 Resid #1/Kitchen &/ 10199.00 Chr Act S 38 0.0031 0.0006 0.4436 0.0000
04867 Resid #1/Kitchen 10220.10 chr 2 56 0.0009 0.0004 0.0346 0.0000
04868 Resid #1/Baby Rm 10338.80 c¢hr 1 137 0.0004 0.0006 0.1009 0.0000
04870 Resid #1/Bedroom 10416.36  Chr 2 52 0.0012 0.0006 9.4349 9.4345
04862 Resid #2/LR 10011.60 Chr R 38 0.0013 0.0006 0.0540 0.0000
04851 Resid #2/LR 10510.50 Chr H S8 0.0031 0.0006 0.3474 0.0000
04852 Resid #2/BR 10368.80 Chr Act 3 35 0.0019 0.0006 3.4865 3.2808
04853 Resid ¥#2/Den 10313.80 Chr Act 2 36 0.0012 0.0006 5.6912 5.4971
04866 Field Blank #1 “eee N0 0 1 0.0032 oL 0.0000 0.0003 M 0.0000
04864 Field Blank #2 acen ) 0 0 0.0032 DL 0.0006 0.0003 m 0.0000
04865 Lot Blank cae- NO 0 0 0.0032 oL 0.0000 0.0003 M 0.0000
04971 #1, Baby Rm 10136.3 Chr 1 7 0.0006 0.0006 0.0658 0.0000
04972 #1, Bedroom 10125.0 ] 0 27 0.0003 0.0000 0.0000 0.0000
04973 #1, X./Liv. Rm 9967.8 Chr 3 17 0.0019 DL 0.0006 0.2803 0.1883
04974 #1, K./Liv. Rm 9988.7 Chr 1 11 0.0005 0.0005 0.0252 0.0000
04975 #1, K./Liv. Rm 10003.4 Chr 1 42 0.0006 0.0006 0.0250 0.0000
04976 #2, Bedroom 10053.9 NO 0 161 0.0003 OL 0.0000 0.0000 0.0000
04977 #2, Den 10110.0 Chr 2 108 0.0013 0.0006 0.5456 0.5184
04978 #2, LR 10126.3 Chr 1 69 0.0005 0.0005 0.0498 0.0498
04979 #2, LR 10130 Chr 1 35 0.0006 0.0006 0.5174% 0.5174
04980 Lot Blank vene ] ] 0 0.0032 0.0000 0.0003 M 0.0000
04981 F8 1 w0 0o v 0.0032 0.0000 0.0003 M  0.0000
04982 B 2 “eee ] 0 0 0.0032 0.0000 0.0003 N 0.0000
AFP denotes Asbestos Fibrous Particles
ND denotes Not Detected
Chr denotes Chrysotile
Act denotes Actinolite
* Asbestos structures greater than 5 micron in length
** Asb denotes Asbestos
** Norish denotes Non Asbestos
DL for blanks, number of AFP in millions of fibers/filter otherwise AFP/cc for ND results
006Gy
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QA/QCFOR ASBESTOS

The subcontrating laboratory supplied a photograph of a Chrysotile and an Actinolite particle, for
sample 04861. Also supplied, was an Energy Dispersive Analysis (EDX), for both types of particle.

A photograph of a Chrysotile particle, an electron diffraction pattern, and an Energy Dispersive
Analysis spectrum for sample 04971 was also supplicd.
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Figure 1 Chrysotile Particle From Sample 04861 (Resid_#1, Kitchen 4")
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) Figure 2 Energy Dispersive Analysis for the Chrysotile Particle From Sample 04861 (Resid #1, Kitchen 4°)
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Figure 4 Energy Dispersive Analysis for the Actinolite Particle From Sample 04861 (Resid #1, Kitchen 4’)
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Figure 5 Chrysotile Particle and Electron Diffraction Pattern From Sample 04971 ( #1, Baby Room)
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ELECTRON-MICROSCOPY SERVICE LABORATORES INC.

08 UQEECN JENE 1955 STELTON RCAT 120G FEATHTREE T7REET 2 Do ANZEL] IRIVE
WEITMONT, ML J, PISCATSWAY, K2, ATLENTR, BEDRZIC RECRORD, MRZZ
TEL0R 3E5T8 3029 91730
£S=355-4200 201-981-05%) 404-355-4084 £17-275-7430

Thursday, Qctoker 13, 199¢

-
FEAC Froject. 2SR Faritan lennt
e Avenua BEldg., 209 Annex
833

7 3679

Seiective Area Ele-tr‘an [l'Hr'actwn (:HED/ and :ne"gy Discersive
X-Ray Mizraoanalysis (EDX) =--- EPA LEVEL Il Farformed Bv The
ramzte et al. mMethod.

Frogezt 1 3247-21-G1-3425/Millington Asbestos
TEM SLWARY REPORT

CONCENTRATION
SAMPLE YOLUME TYPE OF # STRUCTURES ASBESTCS ’-"RU"TURE'
0 itars) ASEESTAE ASE  NCNASB  AFP/cz  AFPicz S Mass ¥e32 095
142al 10184.10 Chrysctile Actinolite S 36 0,2032 0.0012 4,267 4,7692
04253 1019306 Chrysotile,Actinglite € 38 0.0¢21 00408 0,435 0,000
ad8s7 15223.,40 Thrysotile 2 %4 DRV 8,0004 200348 G
(34243 16338.30 Chrysctile 1 137 0.0(4 0. (004 G009 L2000
22376 10416.30 Chrysatile 2 52 0,012 & 0008 9.,4245 7.4345
(4282 10311.40 Chrysotile 2 2 2.0013 00006 0,754 (0,00
(455] 10510.59 Chrysctile S 58 0.0031 0.9004 0.474 3.0
/ 04537 10363.30 Chrysotile,Actinolite 3 35 0.0019 0.0506 34865 2.7¢e08
04853 10312.80 Chrysotile Actinolite 2 3 9,0012 0.0004 5.4512 5,397
(4224 Blank nene detected 0 1 0.0032 0.,0000 0.20023 2,000
4364 Blark none detected O 0 0.0032 0.,9000 90,0003 0,0000
04885 Blank none detected 0 0 0.0032 0.0000 0.0443 .0060
>
o2}
o
For ncne detected samoles number under AFP/cc and MASS are detection limits. o
&P - Asbestas Fibrous Fartizulates. .c_’.
AFP/cc - Concantration of Astbestos in AFP/cc; for u|ar.k sasple &FF/cc represents nuaber of AFF in aillion Fibers/Filter.
AFP/cc % - Concentration due to AFP greater than or equal to 5 microns in length, s
MASS - Mass of AFP in ng/a?;for blank sample MASS reoresents the mass of AFP in ng/Filter. g
PA3S LS - Mass due ‘o AFF equal to or greater than 5 microns in length. A 00GY i a
F2t=2r Frasca, FH.D. Laboratoy Approved
Frasidert Surerviscr Signator-



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

{06 HADOON AVENLE 10%h STELTCN ROAD 130G SEACHTCEE STRCTT 2 Te ANGEZLD IRIVE
WESTMONT, M.1, PISIATABAY, N1, ATLATA, ZEIREIN sECFORD, MAS:,
B0 Gesse Eiel 37
£08-852-457) 201-921-0550 404-750-2048 L17-TT-T0RG
Thursday, Octeber 12, 1350
Fty F. weston —=
RFEAC Frojact /53R Faritan O2oot
892 UWoockrizZge Avenus Bldz. 209 Annex
Sqizen, NI O38E37-3&79
fzbastcs Fiser Analysis by Trapsmiszion Sleci-on Micreszooy (TEMD,
celactive Area Elesctreon Diffraction (SREL: and Energv [iszmercive
1-Fav Microanalvsis (EDY) === EFA LEYEL II farscrmed By Th2
Tamate &% 1. Metkod.
FAOZETT ¢ 3347-I21=01-2424/Millingtan Asbestos
SAM=LE EDENTIFI_H,ID‘ : 04881
LOCATION ¢ Feszia, #l s¥itzhen 47
VOLUME & 1013a,100 _1ters
5ri1d Coenings Analyzed ¢ 10
Samcle Condition: Accep=able.
-l E-d S E Coa T iy
1. Numcer of Rspse sfas rxbrﬂua Farticulates (AFF) Aratyzed b=
Z. Number of Momashestae Fibrous Particulzates fAnaluoed L
2, Mumber o+ ambigucus Fibrous Farticulatas QO
4. Typeis: of fsbestos Chrysotile,Actinol ite
. Conecentratizon of Asbestos Fibrous Farticulates 0,00322
(in &FF/7cc or millicr/m®)
Coricentration [eteaction Limit: 23,0006
4
&. Concentration due to Asbestos Fibrous Farticuiates
27qual to or greater than 3 um (microns) in l2ngth :040.0 %) 0.0013
(in AFF/cc or million/m™®)
7. Mass of Asbestos Fibrous Particulates @ 4.3678
¢in nansgrams/mMN o
R o)
M-ss Detection Limit @ ~ 0.0001 o
. . o
B. Mass due to Asbestos Fibrous Particulates equal to or o
greater than Sum (micrans) in length : (95.4 %) 4,2982 -
fin nanograms/m?® ) —
Comments: Filter Type: MCE, Filter Size: ZZmm. <
Nonasbestas finers present were: Gypsum, and Fiters Containing: (K,Ca)l. :g
Feter Frasca, FH.D. Laboratory Approved A 000UV

President Supervisor Signatory
The lasoratory I8 only resonsible fer Sibers counted In Ol.orv-' ang net In 4i1beres/cc, which is dependent

on volume calleted By nonlaborstsry personsl. ¢ Accredited for PLM



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sampl=: (4261

FIBER TYPE ond FIBER SIZE DISTRIBUTION

AL T3TAL
CHRYSOTILE  AMPHIBOLE  AMBIGUDUS  NINASBESTOS ASEEZTCS FARTICULATES
COUNT e g T
Fartizulates Anatviag: 4 1 0 36 ] 4!
# o¢ Farticulates on Whole :
Filter 7in mitizng): 0.0257 0.0064 ,0000 0.2510 0.032¢ 0.2531
foncentration of
Partic:lates iin aillizn/ad: 0.0025 0.0006 0.0000 0,0227 0,0032 0.02¢8
% o Count due to Partizuiates
3 @y in lengh: 25.000% 100.,9007 0.000% — 40,00 -_
% Zourt due ¢o Fibers: 0.0007 100,000Y 0.500% — 20.000¢ —
1 Zourt due ta Matrices: 100.,200% 0.000% 0.0 — 30.000% -—_
1 Zount due to Bundles: 0.0002 0.0007 0.000% — 0.000% —
% Count due to Clustzrs: 0.000%7 0.0001 0.000% ——— 0.30% ——
Mass "
r . -
Cencentraticn (in ng/adl: _:‘T _— S — 4,3678 ——
1 of Maes due to ‘ C TR
farticulates > 5 ua in Tength:  63.830T ~ T100,000% — | m— 38,4081 —
1 Mass due to Fibers: 0.0007 100.000% —— -_ §5.5921 —
% Mass Jue to Matricss: 100.000Z 0.0001 —_ _— 4,407 ——
% Mass cug to Burdles: 0.000% © 000020 0 e — 0.000% —
% Mass due *to Clusters: 0.000% 0.0007 — — 0.000Y —_—
th :‘-}_-.."*,, . ST _ S

A 006U3

86LT T00 a8V
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Sample : Q42451

~AMPHI BOLES

Fiber(s' Less than S um in length*

i ) ) ) ) ) 8]

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

-
A

10

4.029 0.5 0,075 0.1 0.29 0.5 0.73

fdoproximate Fiber Diameter in um (micrans:

Fiberis) Greater than or Equal To S um in length*

100 -

7y ) ) ) ) 8

ggL1 100 a8y

0,025 Q.05 0.075 0.1 0.29 0.9 0.75

Approvimate Fiber Diameter in um (microns)

*Sum of both histograms represents 1007 of Aephibole fibers.

1.5 Larger

A GOGLE
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Tramzmizsicn Electron Micro

1]

Copy (TEM) Faw Data Sheet.

Sampies odbsl
Dimensions in am (micrors) . Mass i Ficograms.
28I STRLCTUPE A3BESTOS
ENTNG L] TiFE TYPE LINGTH THICWHESS WNIOTH MR35
! 1- 4 norasbestos
! g natrix chrysct:iiz 2004 0,1000 0,100 2,1820
i 5- 8 ncrashestos
b Ed matrix chrysatiie 25 0.1000 0.0%00 3.2325
3 -3 nonashestos
4 - 19 ncnastestos
< s - 17 ncnasbestos
S maktnix chrysctile 1.000 0,1000 0.130¢ 2.0260
3 fiher actirnlite S.000 0.7500 6.5252
s 21 nenasbestos
7 4 nanasbestos
3 - 30 nonasbestos
] 37 norasbestos
q matrix thrysstile 7.5 0.1 0.1700 0.1950
15 N -4 nonaspestos
&
o
o
o
Migs of Chrysctile Particulates 0.3053 Lo
Mass o¢ Amphibcle Particulates 6.6266
Tatal Mass of Astestos Particulates 6533 =
=
o

Paesite, Anthophyllite, Tresolite, Actinolite and Crocidolite are clascified as Amphiboles.

STRUCTIRE TYPES

Fimer - 3 ¢iber is 3 particle with an aspect ratio ) 3:1 and paralle! sides. Thickness is equivalent to diameter.
Buncle - a pundle is a particulste composed of fibers in a parallel arrangesent with a fiber spacing < | diaseter.
Clugtar - a cluster is a particulate with intersixed fibers in a randoa arrangement. ’

Matrixz - a matrix is a fiber or fibers with one free end and the other end hidden by a particulate.

A 0006VS
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Sample : (04351
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SPECTRUM FILE NANME
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&
EIV%SL ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.
. AT

ROY F. WESTON, INC., EDISON
! 3347-21-01-3426/MILLINGTON ASBESTOS
: SAMPLE #@4861

CHRYSOTILE ASBESTOS

ENERGY (KEV)

5 PIGITI

|
s !l ,
ik id [
8.‘8
A 0COGUY

100 ddv¥
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ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

$FIITEON LABEL SFECTRCY TILE NANE
e | Rl IThGLA

Qg Ty
S1 §
‘ ROY F. WESTON, INC. EDISON
: Z347-21-81-3426/MILLINGTON ASEESTOS

3 - ! SAMPLE #@4861

: i ACTINOLITE ASBESTOS
|

L

' B

A GOGU

W PIGIT]

100 dadv

7081



1EM AIN ANALTIID WURRADNEE ) (TAMA L) LEVEL B

EMSL
Ce . Dstc: OCT 17 60
LafnaRaTORY R 9137h/0 TAT 24 nr
JWEHTI RoyF Weitin, lnc, Edison SAMPLE ID: 14061
SAMPLE LOCATiVAH.
o Recid M1/ xtitend W&
Fre T AT 2V00-AZE Nl gton Azbestos . IF ASHED *
37mmQ=1.13
: YOLUNEQLITER): 10134.10’\ 25 mm Q = 2.49
FLTER SIZE a Ke Q .
CLTER T'.'P I GRID OPENINGS: / Q % Resuspended/100
. {B=zBundle C=Cluster M=Matrix) % Resuspended =
Chrysotile Amphibole
Go|_ _ [NON Type Type Type Type Type
# [C¥|asB Length|Thick [width [Length| Thick | width | Length{ Thick | width fLength | Thick | widin JLength | Thick | width
[ =0l0./ 1004
A 1,250, / [0/
rg'i"]%—
2 Fe
L/ 0107 o) 5 D075 s F Aohipel 4o
(g d e N\ -
st . =4
7f (74 K /
K2 271 AN 1 AT =
1A
L4
Nonasbestos Fibers Present Gypsum HAND CALCULATIONS
0(2) Glass
[3{(3) Cellulose
O (4)Organic Fibers

W?j Containing . .
o {(PSmm} -==> 0 £64Z (M)

G Tw = _M&l/
GﬁdBou?‘?O?‘%‘i row Al col. ?

Filler Accepled for Analysis: Yes D/No ]

it No, Reason for Rejection:

A 00610

100 aqay

9081



o
METHODOL. OEY = Yanate =2t al., 1533 [:1, E54 laveil II

~ir gamples are first Zosted with a thin lzaver of carbon 1n 2 vacuum evaporator, Stall
sguares fagcraslmataiy Inm X Znm) are subsequent! s cut out from the coated filtter and placzad
Carton z12e down otz TEM copper grids and placsc 1n a latfe Wizk chamber either
with chlorzsorm (for :o?»--rbﬁnafﬁ filters! or ac2tcre (for MCE +iltars).,

Im t=e TEM analvzis fikers are scrutinized at azout 10,0007 by morphelogizsl
cbservaticn, selectad area elaztreon diffracticn  (ZRED, and ernargy dispersive X-ray
mizrcan2ivsis  {(EDL) ., In a level [ anaivsis (nat rezommended by EMSL)

EDY analysz:is is cmitted and chanca2s for errsr and amoisuity 1ncrease,
1. Yamate 3., ~3arwal 5,0., erd S1ozans R.D. 1934, Methodolpge +or the Messurement 9f Airborne Asteetzs by Electron
Miirozosov. Drast Femort, Wasniagton, D.0.: Of<ice 2¢ Research ana [evelspaent, LUS Envirsnamental Profacticn dgency,
Lontract N, £3-00-I7as
ﬁhhdrﬂL_\’CR‘r H Deborah Little
Eoi T T IR
172 Lniversity of [1linois, Center ¢zr Eilect-on Microscopy
EMI4 Ce~tisied Electron Micraoscopy Techn2icsist
15751977 Flerce Junior Caollege, Fhiladelonia
EME_CYMENT
EMSL: Z:1nce 135S
1377-Fr2z2n% Children's Hoepltal ofF Philadalichia,
Fezzarzh Techrolcgist 1m Eilectron Mizroszzoy Lab
Memper: Slactran Micrisznpy Saciety of dmerica,
LABORATORY DIRECTOR: Feter Frasca, Ph.D.
EoLCaTION
Rensselezar Folytechnical Institute, Troy, New York 5
1374 FrDiFhysics), 1969 MS, 1947 ES o
EMPE LY MENT.
EMSL: Founder 1981 8
157%-5% Thomas Jefferson University (Phila. FA) Land
Fesearch Associate Frofessor
Director of Orthopaedic Research o
Director of Ultrastructure and X-Ray Microanalysis Laboratory g

Member o+ Frofessorial and Graduate Faculty
Memcer: fmerican Indugtrial Hygiene Society; American Cheaical Scciety; Phila. Electron Microscopy Society;
Scanning Electren Micrescopy Society,National Asbestes Council .
Dr. Fracca has depocnstrated extensive experience in eectron mizraoscopy of astestos acgquired through 7 years of analysis
of astestos found in air, water, bulk and soil samples. He implemented an SEM method which made SEM analysis of asbestos
t1lters commercially feacibie.This Ted to a publication in the EFAs “rocesdings o+ the Workshop on Honhar ng and Evaluaticn
3¢ Qirhorre dstestos Lavals Following an Abatement Froaraa po 225-232, April 19€5.
ELECTRON MICROSCOPE and EDX aNAaLYZER
MICROSCOPE: JEOL 80 CX-I! Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
Instruments are routinely calibrated on the first work day of each mo""thA 000611
and following instrument repair.




ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

{08 BRDDON QYENLE 1054 STELTON RCAD {20 PESCHTRES :T‘E=T L ~N¢€‘G TRIVE
AESTMONT, NLTL PISCATAWAT, N.J, ATLANTA, 3ETFEIA BEDFIRD, MASS.
el JBE35 J'J-.".’G '11 T30
SE-EEE-4200 201-381-155) §(4-705-4745 §17-2T5-7080
Thursdav, Jctsher 15, 1990
. Wagtaon -
AL Frolecv 338 faritan Cepot
S0 Wooghridse Averve/Bida. 209 Anrex
Edizeon, NI QSEIT-387°
Azoestos Ficer Analysis by Transmissizn Slectron Micrascoov (TEM),
Se’active Area Electron viffracticn (SAEDY and Ener3y Dispersive
==z Mizrcanalysis (EDY) --- EPA LEVEL Il Ferfcrmed Ev The
Yamats et al. Method.
FUOSEDT @ Z247-21-01-3426/Millington As tos
SAMFLE IDEWNTIFICATIOM @ Q4885
LOCATICN : Resid,. #1/Kitchen 4°
VOLUME 1 13132,000 Liters
3ri1d Joenings analvzed @0 10D
2arc'e Conditior: Acceptabie.
| el —f o B S Corema T =
L. Mumper of AsDestos rxbrous Fartizulates (AFF) Analyzad ]
2. Mumber of Nconasbestos Fibrous Particul ates Analvzed @ 33
3. Number o+ Ambigucus Fibrous Farticulates 0
4. Tyoceis) of Ashastos Chrysotile,Actinclite
5. Concentration of Ashestos Fibrous Farticulates 0.0G31
(1n AFF/cc or million/a?®)
Ccneentration Detection Limit: 0.,2006
4
5. Concentr-ation due to Asbestos Fibrous Farticuiates
23ual to cor greatesr than § usm (micrors) in l2ngth (0.0 %) 0.L.0CO0
tin AFP/cc or million/m®)
7. Mass of Ashestos Fibrous Farticulates : 0.44325
{in nanograms/m?)
Mass Detection Limit 0.2001
8. Mass due %o Asbestos Fibrous Particulatas equal to or -
greatsr thnan Sum (microns) in length : (0.0 % QL0000 o
{in nanggrams/m3 ) >
Comments: Filter Type: MCE, Filter Size: ZSmm. o
Nonacshestos fibers present were: Fibers Containing: (Cab., o
[
[
2K M 3
. . 53
Fatar Frasca, FH.D. Laboratory Approved & 006
. - P4
Fresigenrt Supervisor Signatory ¢ (LL‘.

2
The laboratory is only resonsible for $ibers counted in ¢ibere/mm and net in

on velume colleted by nonlaboratory cersonal. ® mccredited for MM

4idborws/ce, which is dependgent



FIBER TYPE

Sampl=:

DdSes

arnd FIBER SIZE DISTRIBUTION

COUNT
Farticylatas Analyzzd:

§ of Fartizulatec cn Whole
Fitvar tip milizns)s

Canzertration of
Farticulates {in atllion:a3:

5 2¢ Count Zue bo Particulates
3

W 1n tength:

due t2 Fibers:

xL
[ag)
€
[
=3
(ad

1 Count due to Matrices:

Tourt dug tc Bundles:

-2

1 Zount due o Clustars:

MASS

Ccncantration (in ng/a?):

1 2+ Mass due to
Particulates ) 5 ma in length:

1 Mass due to Fibers:

% Mass due to Matrizes:

s
Pr $
w
o
w

due to Bundles:

a

ss due to Clusters:

CHRYSOTILE

0.0297

A
3.503%

0.,300¢
25.000%
73,9007
0.900%

0.000%

0.2567

0.000%
.52
67.479%

0.0001

0.000%

AMPHIBOLE

9.0054

0.0006

0.000%
©.000%
100.000%
0.000%

0.0001

0.179

0.000¢
0.000Y
100.000%
0.0001

0.000%

TaANS
AMRIEUTLS

T Ara
Q0000

.......

NONRSEESTIS

38

0,248

4,279

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

TETAL TG7AL

ASBESTOE PLETICULATES

9.0321 9.,2753
G.3 g
90007 -—
200008 ————
80,00 —_
00052 —
0.000% —_
0.443: ——

0.004% -—
19.549Y —
80.451% -
0.000% -_—

0.000% —_—

A 0006

F >
()

100 aqdav

8081



ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

METHODOLOG Yamate et al. 1334 ([1il, EFA level II
Alr zamples are first - at d with a thin layer of carbon in a vacuum e2valcratzr., Small
JUErEs '.accr:--matel\, 3mm X 3mn) are subsecquently cut ocut from the coated filter and place
13e dzwn onta TZM cocper grids and placed in a Jaffe Wick cnamber either
chloraform (for coiyzarbonate filters) or zcetone (for MCE +ilters),
In “n2 TEM analysis fibers are scrutinized at about 20,2004 5y merphological
cbzervation, selected area electron diffraction (SAEL), and energy dispersive X-ray
mizrzanralysis  (EDX) ., In a lavel 1 analysis (not recommended by EMSL)
EDi aralveis iz omitted and chances for error and ambiguity increase.
i, Yasate 5., sgarwal S.C., and Sibbons %.0. 1964, Yethodplegy der the Yeasurament a¢ dirbcrne Acdestas by Electren
Mizroszoov, Dradt Report, Wachington, D.C.: Of<ice of Research ard Deveicczent, US Envircraental Protection Agency,
Contract Mo, 48-07-3268
aAaNALY ST 2
EDUCATION

Alfred Baltz

1744-49 Heidelberg University, Sermany.

MA Fhysics, MA Fhysical Chemistry
EMELDYMENT

EMSL: Since 1954
1962-54 Sperry Computer Svetem (Blue Bell, ~A)
Electron Microscooist, Principle Fhyeicist,
Sta++ Scientist and Manager.
19580-55 Frarilin Instituts Resaarch Laboratory (Fhila. FA)

Sr. Physizist, Electron Microscopist.

1754~450 ARYantiz Fedinery Lompany, Sr, Phyvsicisth,
rger: Philadeichia Electron Microscopy Society (Chaiksan (574-TS);
[nternational Scciety for Hybrid Microe!ectronics;

fmerican Physical Scciety; £'ectron Microscopy Scciety of Aeerica.

LASBORATORY DIRECTOR: Peter Frasca, Ph.D.
EDUCATION

Rgnesalear Folytechnical Institute, Troy, New Yort
1974 PhD(Fhysics), 1969 MS, 1947 BS
EMFLOYMENT

EMSL: Founder 1981
1775-85 Theomas Jefferson University

Fesearch Asscciate Professor
Director of Orthopaedic Research '
Lirector of Ultrastructure and X-Ray Micrcanalysis Laboratory
Member of Frofessarial and Graduate Faculty
Member: fmerican Industrial Wygiene Scciety; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscapy Society,National Asbestos Council .

Dr. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of ashestas found in air, water, bulk and soil saaples, He implesented an SEM method which aade SEM analysis of asbectos
filters commercially feasible.This led to a publication in the EPAs Proceedings of the Werkshop on Monitoring and Evaluation
ot Airborne ssbestos Levels Following an Abatement Prooram pp 225-23Z, April {985,

SLECTRON MICROSCOPE and EDX AaAaNALYZER

MICROSCOPE: JEOL 100C Analytical TEM

EDX ANALYZER: Kevex Delta III System with Beryllium window detector

Instruments are routinely calibrated on the first work day of each month
and fotlowing instrument. nep_air .

(Phila. PA)

6081 100 Q¥

A 0UGLY



¢ Natebook No. s 45
PR?J / - b/: % d// \/d - Contlnuedfmm?;z S 2n, 5/(C %1
1oV L /
207430 A5 | 1A 10]. /5727 b | o.ton/] A
31703/ y 1l 724 45| o, (o2 1L
250 ] | €10 502, 7 0l | F-
WEUE/] | Aeston ‘: 24 /OYSY. 1O / O LT3 |
37 Glaal /¢ 3 6r9491ed | 1/ 6, &0 a4
714G v |2+ 15k /0230,]/ (Y1 b, -
21 (h (AL w1y [X GEIE ), D37 |A-
10f14/95 I
2797 (A/2story 1A 13 X7 7/ E A3 7
37727/ v ) DRRADL D | | Rd 9.0002L] F—
&
O
N Continued on Pege E
Read and Understood By e
Signed B Date Signed Date

& UUU AU



L g

f)ZbC'IO'lal'LVCC
e duing so-dqSy uojdulfijAl

06/57/01

80 Notebook No.
PROJECT Continued From Page
19 336 €9 i{ 2 chr |50 | Ao p 1 2 4
%37@0} | < |5k | vy o5 ! o
576 G ¥ pd conett AS7| do3 7 Y
o137y 6| Y] 2) a |5 | ol A o
Q1 Acd e b 2 1% (O 2 U5 Y
|
l
|
—
& —
o
o —
O =
ot
" -
% -
" 3 _
! -
l
Continued on Page . .
' oo
| Read and Understood By
' Signed Signed Date




1)

M rar n
1 g
LI S
e

(Y

n

orRT

i
in
noy

ass3 <abges

e eTu.

- Mzeg
S~aszoa
es:

(343

29 s3np! a3 ro *tap ungan 35%/e
- W CegT0¢e :-A—m..g _:,...,

= linzenteasion

o2 datgctad

Jevert

istactad

Sgtaries

otazted
2atertas

dztazier

-~
<
-

t diank sax'e -ir"f: recresants
re3 tep uhip - .R'x‘i bq

5 nunzer o AF? in wi'lion Fizerg/Citegn,

Pt

A 000,3

100 aqav

¢I8t



Tom o m

Zm 0

-

oomon

m i

M

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

Sample 3 04547

CHRYSOTILE

Fiteri(si Less than 5 um in lerngth*

150

C ) ) ) i ) ) %)

4

100
f_ .
50 _
20
7o _|
&0
S|
4|
30|
20 _|
10 _]

3.02% 0.5 0.075 0.1 0.25 0.5 0.75 1.0 1.5 Larger
Approximate Fiber Diameter irn um (microns

Fiber{s) Greater than or Equal To S um in length®

€181 100 a8y

] ) (] O [8) ) ) ) ) )

0.02S 0.0% 0.07S Q.1 Q.2 0.5 0.75 1.0 1.8 Larger
Approximate Fiber Diameter in um (micreons)

*Sum of both histograms represents 1001 of Chrysotile fibers.

A 00Gid



ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

Dimensicns in um {(microns! . Mases t1n Ficograms.

SRID STRUCTURE ASEESTDS
SEENING ’ TYee TYFE LENGTH THICKNESS WIDTH Me3s
{ 1- 6 nonasbestos
2 7- 3 nonasbestos
2 14 matriv chresctite 1.5 0.2500 0,50 0037
3 11-14 nonashestos
K i€ siber chrysctile 3.000 0,100 G.1378
3 14 matrix chryeotilz 1.000 0.1000 2,1040 9.0282
4 17-1 ronasbestos
4 {7 matrix actinaiite 1,300 ¢.250 0,250 ¢.2812
S 20-24 nonasbestes
5 S-3 ncnashestes
7 E-2 nonazbestos
H J- aorashestos
3 $-3 nonastestos
Y 7-4z ncnashestos
1) 43 matr:z chrysctiie 00 0.2500 By J,0623
'
&
@)
o
o
. v
Mass of Chrysatile Particulates 0.4238
Mass of Amohibole Farticulates 0.2812 -
Total Mass of Asbestos Particu!ates 3.7051 8
o

Amosite, Anthophyllite, Tremolite, Actinoiite and Crocido!ite are classified as Amphiboles.

STRUCTURE TYPES

Fiber - a fiber is 2 particle with an aspect ratio ) 3:1 and parallel sides. Thickness is equivalert to diaseter,
Bundle - a bundle is a particulate cosposed of fibers in a parallel arrangement with a fiber spacing < | diameter,
Cluster - a cluster is a particulate with intermixed fiters in a rindom arrangesent.

Mairix - 3 matrix is a fiber or fibers with one free end and the other end hidden by a particulate.

A 000615
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Lab RalRY # YU3ihn?
TLCNT I BoyF . Westun, e, Edizon

TEM AN AIVAL TIIO WURNRINEER) (TAVMAIC) LEVEL &

e

SAMPLE ID- 93069
- - SAMPLE LOCA [ION:
Resid A1/ ¥itchen &'

PE LT SERT-101- 1428 Mallogton Asbestos
| I7mmQa=1.13
~ YOLUMELITTFS 10199.00 " 25 mm Q= 249
FILTER 528 (5 -
T TEF TVFE @ " GRID OPENINGS: m K % Resuspended/100
{BzBundls CaCluster M=Matrix} % Resuspended =
o NON] Chrysotile Amphibole
lype Jype
¢ |G# A§B Length|Thick |widih JLength| Thick {v'ﬁfh Length| Thick Ifgfh Length | Thick | widih JLength | Thick | width
A , |
Z\RZ EXA VI WS VA WA YT,
,9/ [, 5 10.25V5.25 cSnd [
(AL
%}éf e |
B = I
EA ] JARSN
. . rd
ALl L0 10.290.259). (117 {
- A
- I
' 4
Nonasbestos Fibers Present [J(1) Gypsum HAND CALCULATIONS
0(2) Glass
0(3) Cellulose
0(4)Organic Fibers
m(»sf;zfers Containing
('\ .

C  uter %67'}1

F. .re O Spectum( SAEDOD % ______
Types

=

{20} - 0 ¢L42 (W)

e = dzd'a

c
‘GddBox#%QSLELQr Row ﬁ Col. /0

Fier Accepted for Analysis: Yes D/N'o 0
it No, Reason for Rejection:

¢Ie1 100 a8y

A OUGlﬁ_!



ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

METHDDDL.D!: H Yamate et al. 1534 [1], £%a4 level I:
Alr zamcies ars first o with a thin laver of csrbeon ir a vacuum evacorator., Srall
I3

ated

;ares approximately Zom X 3mm) ar2 subsequently cut out from the coated filter and placed
=
c

0
i

Jatfe Wick chamber eiither

n w

arbon si32 dowr ont2 TEM copper grids and placed in a
witn chlaorcéorn 'for os'ycarbcnate fil¥erg) or acston2 ifor MCE filtars),

Im the TeEM aralveis fibers are scrutinized at about 20,000( by morcholeoglz
agsarvation, s2'actad area 2lectron diffraction  (SAREDV, and energy dx::er51« X-Pay
mizrcsnal vsis (BT, In a tevel I analysis (nat recommended by EMZL)

EJY amalysis iz omittad and chances for error and ambiguity increase.
. Yarate 5 Agarwa. 5.C., and Sibbons R.D. 1984. Methodolpgy fer the Meaturement of Airborne 4sbestos tv Electron

Mizmazzasy, Dra’* Feocre, Washington, U.D.: Défice of Research and levelacment, US Environmental Frctecticn daency,
Zontrsct No, S8-02-224n :
ALY ST = Deborah Little

ECUCATION

1723 Univargity of Illinois, Certer for CElectron Micrcoscopy
EMZA Cert:fied Electron Microscopv Technclcosist
197%-1577 Fizrce Junicr Collzge, Fhiiadelchia

EMELZYMENT
EMSL: S:inces 15%90

1377-Fracznt Children’s Hospital ot Fhiladelohia,
Fesearch Technologist in Electron Microecopy Lab
Mancar: Elaceran Microscooy Scciety of 4merica.

LABORATORY DIRECTOR: Peter Frasca, Ph.D.
ELUCATION
Fenssel2ar Falytechrnical Institute, Tray, New York
1574 FRO(Physicsy, 1949 M5, 1967 BS
EMEL_DYMENT
EMSL: Founder 1981
1975-58% Thomas Jefferson University (Phila. FA)
Fesearch Associate Professor
Directcr of Qrthopaedic Fesearch
Director of Ultrastructure and X-Ray Mxﬁruanaly51s Laboratory
Member of Frofessorial and Graduate Faculty
Member: American Industrial Kygiene Society; American Chemical Scciety; Phila. Eiectron Microscopy Society;
Scanning Electron Microscapy Society,National Asbestos Ccuncil .
Or. Frasca has gemonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analyeis
o¢ astestos found in air, water, bulk and soil sanples, He igplementad an SEM method which made SEM analysis of asbestos
fiiters commerciaily feasible, ’hxs led to a publication in the EPAs Proceedings of the Workehop on Monitoring and Evaluation
3f Sirberns Ashestes Levels Following an Abatement Program pp 225-232, April 1963,
ELECTRON MICROSCOPE anmnd ED>X ANALYZER
MICROSCOPE: JEOL 100 CX~-II Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
Ingrruments are routinely calibrated on the first work day cf each manth

and following instrument repair.

100 aav

9181

icn
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108 SRLTON AVENLE 1055 STELTON RCAD {50 FEACHTREE STREST
WESTMONT, N.J, PISCATAHAY, N.J. ATLANTA, C‘*FC A
15103 088%8 3059
£13-355-480 201-921-055) 404-355-3045

Thursday, Tciober 13, 1990

‘
]
1
)
1

FAQJIECT 1 3347-21-01-2425/Mi1Vington Astastas
SAMELE IDENTIFICATION @ Q2347

LCCATION : Fesid. #1/Kitchen

VOLOME G.100 0 Liters

Erid ﬂo-ﬂ1ng= nn«‘v*=d s 14

Samcie Condition: mzcectable.

oo eENdE E T Lo T ey

ELECTF%DN-MiCF?DSCDF’Y SERVICE LABORATORIES INC.

2 [ ANGELD IRIVE
EEDFORD, MASZ.
M730
817-275-0E7

Foy F. Weston

RZAC Frogeczt/32A Raritan Despct

B9 Woodbsridge Avenue/Bldg. 209 Annex

Ediscn, MNJ (SE37-3479
fsbestos Fi:er Analysis by Transmissicn El2ctron Microscopy (TEM),
Se'ective Ares Electron Diffraction (SAED) and Energy [ispersive
X-33v Mizroanalys:is (EQX) --- EPA LEVEL II Farformed By The
Yamate &t al. Method.

1. Mumber of Asbestcos Finrous Farticulatss (AFF) Aralyzeg @
. Number cf Norasta2stos Fibrous Farticulates Analyzed @

3. Number of Ambigucus Fibrous Particulatas

IS

Tvpeis: of Asbestos

(R]]

. Concentration o+ Asbestos Fibrous Farticulates :
'::‘QFP!c: or million/m®)

Concentration [Detection Limits
6. Concentration due to Asbestos Fibrous Farticulates
=2qual to or greater than S um (microns) in length (0.0 %)

(in AFF/cc or million/m?)

7. Mass of Asbestos Fibrous Particulates :
(in nanggrams/m?)

Mass Detecticn Limit
5. Mass cdue to Asbestos Fibrous Particulates equa' to or

greater tnan Sumn (microns) in length : (0.0 %N
{in nanograms/m3® )

(2]

Sé

Chrysotile

0.0009

0.0004

QL0000

0.0345

0.0000

0.0000

The )aporatery is only resensible for $ibere counted in ¢iberas/am and not (n fiDeres/ce, which is dependent

-~

Fet

walime

Comments: Filter Type: MCE, Filter Size: ISmm.

Nonasbestos ¢ibers p'esent were: Fibers Containing: (Mg,Fe) (A1,5i).

LI8T T00 agv¥

er Frasca, FH.D. Labaratary Approved ;

Presicent Supervisor Signatory
2

Al 140acd nu caalemeanatoane mameaaal v Aemmaw: ta - ftmn @ s

A 000i8



FIBEP TYPE

and

Sample: 048587

FIBER SIZE DISTRIBUTION

COUNT
Fartizilites apalyzed:

# 5f Farticuiates on Whole
Filtzr (in nillions)s

Concentration of
Fartizulates {in aillion/a®:

+ Sount due to Particulates
un in length:

) o a2
o a

gunt due tG Fibere:

L
<y

L Count due £ Matrices:

-t

Zount gue 45 Burdles:

»e

Zount due to Clusters:

MASS

Cancentraticn (in ng/a?):

1 o¢ Mass due to
Fartic:iates > 5 s in length:

¥ Mass due to Fibers:
1 Mass dque 2 Matrices:
1 Mass due tec Bundles:

% Mass due to Clustars:

CHRYSOTILE

[ %)

0.0092

G009

9.0004
50.900%
20,3007

0.200%

0.000%

9.0346

0.000%
66,2561
33.744%

0.0007

0.0002

AMPHIBOLE

0.0000

0.0000

2.000%
0.000%
0.0007
0.0002

0.0007

0.0000

0.000%
0.000%
0.0001
0.000%
0.0002

AMBIGLOUS

0.0000

9.0

0,200

0,000

§.4000%

0.0G01

0.200%

NCNASEEST2S

0.2%47

ﬂ'ﬂ7=1

JeVau

ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

TGTAL TOTAL
REZESTIS  FARTICULATES
2 53
3.0082 0.2458
9,709 0,224
9.000% -—
50.000% —
<3.000¢ —
0,000 ——
0.0007 —
0.03% -
0,002 —
66,2561 — B
o
33,7441 —
(=]
o
0,000 —
0.000% — 9%
P}
(=]

A 00019
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Sample : Q4E&£7

CHRYSOTILE

Fiber(s) Less than & um in length*

ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

100 1CO
S| ‘
=i |
7;:|_‘
& 1d _-l
S|
=0
i _]
15|
I i £ %) O W ) @) 8 O
0.0Z% 0.0% 0,079 0.1 Q.25 Q.5 Q.79 1.0 1.5 Larger
fApcroximate Fiber Diameter in am (microns)
Fibter(s) Greater than or Equal To S um in lz2ngth*
}Fm]
S
g0
70 g
&0 o
SO o
ao =
20
0 ;
- —
10 [V
) (] ] (8] (9] [8] (8] (9] [#] (] (8]
0,025 0.C% 0.07% 0.1 0.2% 0.5 0.79 1.0 1.5 Larger

*Sum of both

Approximate Fiber Diameter in um (microns)

histograps, represents 100X of Chrysotile fibers.

A 00020



ELECTRON-MICROSCOPRPY SERVICE LABORATORES INC.

Transmisziaon Electron Microscopy (TEM) Raw [Data Sheast
Sampis: 942487

Oimsnsions in uwm (microms) . Mass 1n Ficograms.

I STRUCTURE ASBESTOS
JFENING * TIFE TYPE LENGTH THIZENESS FHOL! MASS
b 1- 4 nonashestos
2 S- 2 ncnashestos
2 5-13 nonasbestos
4 14 - 15 . ncnashestas
= 17 - 18 ncnasbestos
& 19 - 22 ncnasbestos
7 5-24 nonasbestos
8 S-28 . ncnasbestzs
9 N2-2 npnashestas
U] - 34 ncrasbestos
i 37-4 nonasbestos
12 42 - 48 ncnashestos
13 9 -5 norasbestes
13 2= % ncnasbestos
14 7 natriy chrysotile 1.000 0,100 0. 1006 0,028%
4 =3 £iser chrysctile 2309 0.1000 0,051t
4
b2}
Mass of Chrysotile Particulates 0.071 Eg
Mass of Amphitole Particulates 0.0000
Total Mase o+ Astestos Particulates 0.0711 S;
(W]

4mcsite, dnthophyllite, Tremolite, Actinolite 3nd Crocidolita are classifiaed as Amphiboles.

STRUCTURE TYPES

Fiber - a fiber is a particle with an aspect ratio ) 3:1 and parallel sides. Thickness is equivalent to diaseter.
Bundle - a bundle is a particulate composed of fibers in a paralle! arrangement with a ¢iber spacing < 1 diameter.
Cluster - 3 cluster is a particulate with intersixed fibers in a randca arrangesent.

Matrix - a matriy is:E.fiber or fibers with one free end and the other end hidden by a particulate,

GZBT.

A 00021



EMSL IEM Al ANALYSIS WURRSHEE! (YAMAIE) LEVEL I
. Late: OCTI7 20
LAROEATIERY R WIATaRY TAT 24 Hr
UCHTID Poy T Weston b, Edison SAMPLE T €4387
SARPLE LuCATiuN:
' Peaid. #it ¥t hien \
U001 04T -0 -1423 Liiliogtan dsbestes 0
7mmQa=1.13
YOLUNE(LITERS):  15220.10 4\ 25mmQ = 2.49
Filien >IZE K= Q
U TER TR n GRID OPEMING?: Z% * Resuspended/100
{BxBundlé CsCluster M=Matrix % Resuspended =
ol Ion Chrysotile Ll Amphibole
Iype J¥De Iype lype
# |G¥ |asB|Length|Thick |width JLength | Thick | widin Thick | width JLength [ Thick { widin [Length [ Thick | width
A l
7
315 1
v -7
)
4 q
N Ko
i i nN
:é (A jL
73 \J_
_ ) —
~ a7
/’7; R LAY EXs bYA=
’ l
Nonasbestos Fibers Present [J(1) Gypsum HAND CALCULATIONS
Q(2) Glass
0O(3) Cellulose
Scope # (PSwaa) == 0,064 (N} _ 0
Analyst /"/5’03/?. N &
_ { o
Q N cidBex# 370095 row (. co Y5 [O
- v L I 4 °
C uter_ -+ Filter Accepted for Analysis: Yesm/NoD =
Picwre O SpectumJ SAEDCO # 1 No, Reason for Rejection: =
Types 2
A 00022



METHODOLOGY =2 Yanate et al., (352 [13, EFA lave! 11

fi1n samplses are fi-st zcated with a thin Yayver of carbzr in a2 vazuum evsporatsr. Smal)
gauaras i(zosrovimst2’y Imm XK 3mm) are subsequently zut out frzm the coated filtar~ and plac
C2rjon side down onto TEM copper grids and placed in a Jaffe Wick chambe- either
with calercésrn (for oslycarbonate filters) cr acstone (for MCE filtsrs)

in the TEM analysis fibers are scrutinized at about 20,000K by mzorphslcoical
cbzervation, s2iected area s=lectron diffracticn (SAED), and energy dispsrsiva X-rav
micrcanalysis  (EDX) ., In 2 Tevel 1 analysis {not recommerded by EMSL)

EDX aralysis is omittad and chances for error and ambiguity increage.
1 Yamate S Ag.rwal 5.C., and Gibbons R.D, 1984, Methodology fcr the “easurament ¢ Sirhcrne fAsbestas by Electman
. “rs‘t Rencrt. Washington, D.C.: Oféice of Sesearch and Develscment, US Envircnmental Protactisn Agency,

Contract No, 62-02-524%
ANALY ST = Deborah Little
EDUZATION
1584 Univarsity of [1linois, Center for Electron Microscopy
EMSA Certi<ied Electron Microscooy Techna?cg:st

1975-1777 Fierce Junior College, Fhiladelphia
EMPLZYMENT

iAc T30
1977-rrecent Children’s Hospital of Fhiladelghia,
Rezegarch Tezhnologist in E!echron Mizroszsooy Lab
Meacar: Siectron Micrascooy Sccisty of America,

LABORASTORY DIRECTOR: Peter Frasca, Ph.D.
EDCATION
Fensseiear Folytechnical Institute, Troy, New York
1974 FRD(Fhysics), 1969 MS, 1967 BS
EMPLOYMENT
EMSL: Founder 1981
1572-35 Thomas Jefferson University (Phila. FA)
Research Associate Frofessor
Iirector of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Frofessorial and Graduate Faculty
Member: American Industrial Hygiene Scciety; Aserican Chemical Society; Phila. Electran Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has demonstrated extensive experience in electron aicroscopy of asbestos acquired through 7 vears of analysis
of ashastos found in air, water, bulk and soil sasoles, He irplemented an SEM sethod which made SEM analysis of asbestos

< A

filters czamercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation

of Airborne Asbestos Levels Following an Abatement Progras pp 205-232, Aoril 1985.
ELECTRON MICROSCOPE and EDX AaNALYZER
MICROSCOPE: JEOL 100 CX-I! Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
Instruments are routinely calibrated on the first work day of each menth
and following instrument repair. A 0003

e g

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.
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168 HATDON AVEMLE 1025 STELTIN ROAD {1SUC FEAZHTFEE STREET

REET 2 De ANGELD IFIVE
WEZTMONT, M.J, FISCATAWAY, N.J. ATLANTA, BECFEIA SETFORD, MASS,
28108 08838 2039 U730
£3:9-358-4800 201-981-0550 404-355-4046 417-279-7080
. - Thursday, Octcher 18, 1590

Foy F. Weston

F-AC Froj=ct /323 Raritan Depct

2230 Woodbridge Avenue’/Bldg. 209 Arns:

Edison, NJ (QE837-347°
fisbestos Fiter Analysis by Transmission Elactron Microscogy (TEM),
Seiective Area Eleztron Diffraction (SAED) and Ererzy Dispersive
X-Rav Micreoanalysis (EDX) --- EPA LEVEL II Ferformed By The
Yamate et al. Msthod.

FROZECT ¢ 3347-21-01-34Z4/Millington Asbestas
SAMPLE IDENTIFICATION @ 04B8&8

LICATION & Sesid. #1/Eaby Room

VOLUME : 10333.800 Liters

Grid Coenings Analyzed ¢ 16

Sample Condition: Accectable.,

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

ol DERS E T T T e
1. Number of Asp=s<:zs Fibrous Fartigculatss (AFF) Analyzed : 1
2, Number of Nonasbestos Fibrous Particulates Arnalyzed @ 137

3. Number of Ambiguous Fibrous Particulatss : 0

4, Typeis) of Askesztos

: Chrysctile
. Concentration of Asbestos Fibrous Particulates 0.0004
(in AFF/cc cr million/m®)
Concentration Detection Limit:s Q.0004

4. Concentration due to Ashestos Fibrous Farticulates

2qual to or greater than S mm (microns) in length :{0.0 %) 0.0000
(in AFP/cc or million/m®)

7. Mass nf Asbestos Fibrous Particulates : . 0.1009
(in nanograms/m?)
. . o
Mass [etecticn Limit ¢ Q.0G00 \g
5. Mass due to Asbestos Fibrous Particulates equal to or o
greater than Sum (microns) in length : (0.0 %) 0.0000 8
{in_nanograms/m? )
Comments: Filter Tvpe: MCE, Filter Size: 2Smm. —
Nonasbestos ficers present were: Fibers Containing: (Al,51). 23
w
Feter Frasca, PH.D. . Laboratory Approved 00034

Fresident Supervisor Signatory

he ladoratorw

3
‘e 2nlv ~eqonsiBle Jor SiBere zounted In SibEra/mB aNnE YOt (N ¢4iDerescc,

which ies desendent

A

ran

L X b



Sample:

//

Od2L8=

FIEBER TYPE and FIBER SIZE CISTRIBUTION

CHRYSOTILE  AMPHIEOLE  AMBISUOUS  NONASBESTLS
COUNT
farticulatas Analyzad: { 0 o 137
% o¢ Farticylates on Whole
Filter iin 211l1cns): 2.,0040 0.0000 0.,0000 1,5454
Concentration of
Farticulatas fin aillign/a?: 0.2004 3.3¢20 0200 R
4 3¢ Dount due to Particulates
2% in Tength: 30004 £.000% L -
% Count due to Fibers: 0. 000% 0.000% 0,000 —_
{ Coyrt due ta Matrices: 100, 0007 9.000% 3,000 -—_—
1 Count due to Bundles: 0.900% 0.000% 0.900% —
7 Count due to Clusters: 0,0007 0,000t 0.0001 —
MASS
Concantration (in ng/a®): 0.1009 90000 —— —_
1 of Mass due to
Particulates ) S wa in length: 0.0002 0.000¢ —_— _—
{ Mass Zue to Fibers: 0.0001 0.000% —_— —_
% Mass due tc Matrices: 100.000% 0.0001 —_— -—
% Maecs due to Bundles: 0.00017 - 0.0001 — —
1 Mass due to Clusters: 0.000% 0.000X — -

TATAL T3TAL
ASEESTES PRRTICULATES
1 135
0.5040 0,233
0,04 9.0935
APy d ———
0.000% —
10Q,600% —
0.000% ——
0.000% —_
0.1009 —
0.0007 —_—
1.0007 —
.000% o
J
100,000 —
>
0.000% - 3
0.000% —
©
9
-

A 00023

ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

-

Transmizssion Electron Micrcscopy (TEMY Faw Data Shest

Sample: 043s

31}

-
—

Dimernsions in wum (micrcrs). Mazz in Ficograms.

in

BRID STRUCTURE ASEESTOS
OFENING % TYFE TYFE LENGTH THICKNESS WY MAZS
{ 1-9 ncnashestos
2 10 -15 ncnastestes
3 17 - 2% nonashestos
4 27 - 3% nonashestos
S 37 - 145 ncrasbestos
b 4 -5 nonasbestes
7 -9 nenasbestos
8 &) - 59 nonashestos
g 70 -7 nenasbestos
{9 mn-38 nchashestos
il 59 - 3% ronasbestos
12 97 - 10s ncnashestos
13 147 - 114 nonashestos
14 115 - 120 nonasbestos
15 120 - 128 nonashestos
15 129 - 137 nenasbestas
16 135 astrix chrysctile 2.500 0,20460 0.2000 0.2500
&
lw.
o
Mass af Chrysotile Particulates 0.2600 - ,..o..
Mass of Amphibole Particulates 0.0000
Total Mass of Asbestas Particulates 0.2600 o
o
wn

Ancsite, Anthophyllite, Tremalite, Actinolite and Crocidolite are classified as Aephiboles.

STRUCTURE TYPES

Fiber - a fiber is a particle with an aspect ratio } 3:f and parailel sides. Thickness is equivalent to diameter.
Bundle - a bundle is a particulate composed of fibers in a parallel arrangesent with a fiber spacing { | diasmeter,
Cluster - a cluster is a particulate with intersixed fibers in a randoa arrangesent.

Matrix - a matrix is a fiber or fibers with one free end and the other end hidden by a particulate.

A GOGLE



)

MO L

{ o aloRY R
CTNRTH Ry FoWelha ine

14 "e -9,
S .].

R IR

Clisun

A1 N hngeon Aszbestos

FILTER SIZE A4

Fi TZF:T.’T.'E MOF PO

TEM AN ANAL TDID WURRADNELR) (TAMAIC) LEVYEL M

SAMPLE ID. 24062
SAMPLE LUCATION: )
Reaid A1/Rspe:Room '

Y«

10338.50

YOLULE(LITERS):

Date: OCTITGO

D Z24Hr

IF AS
37mmQ=1.13

25 mmQ =249
Q

arooretias: /s .

% Resuspended/100

% Resuspended =

Chrysotile

{BzBundie CaCluster M:Matrlx)_l

Amphibole

LengthiThick {width [Length{ Thick

lype
Width

Iype

Width

Iype
Width |Llngth Thick

Le Thick

Length

Thick

Width

S B i

0. A10.3/4).

S SRR L e RS RS EEEE R .

Nonasbestos Fibers Present [3(1) Gypsum
0(2) Glass
Q(3) Cellulose
O(4)Organic Fibers

m.?’Fibers Containing
(S
77

¢ ser__ N
Picture O Spectum(d SAEDOI #

Types.

HAND CALCULATIONS

f.0642 (M

3L

{"Suom) —->

= 4,00037

JoS. 420

| /
oiaxs 59999 row D _car B 5 (0

Filter Accepled for Analysis: Yes Q/No D
If No, Reason for Rejection:

100 a@av
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rV1EE'T'Pﬂi:lE>E3I_.CJC3‘¥’
Alr samples are +irzt c:c

SUAr2s

s Yamate et ai, 1334

(1), EFA lovel II
ccated with a thin layer cf car
f

rson 1in

a vacuum evancoratar, Zmall
(ageroximataly Zinm ( Smm) are sub-equEP‘l, o

= cut from the coatad rifter and :!aced
carten side down onto TEM coprper grids and placed inm a Ja+<fe Wick chambher either
with calcroscrm {(for polycarbonate filters) or acet:cne f43r MCE filters).,

Im the TEM analveis fibers are scrutinized at about 20¢,0060X by morpholozizal
obesrvation, selectad area electron diffraction (SAEDD, and energy dizpersive X-ray
mizroanstysie  (EDXK In a level I analysis {nct recommended by EM3L)

EDX analv51= is umltt?d and chances for error and amoiguity incraasa.
. Agarwa! 5.0., and Gisbens R.D. 1784, Methodology for the Meacurement of Airborne Sshectse bv Electron
. “ra‘* Reocrt. washington, [.C.: Office of Rezearch ang Tave'acpment, US Envirenmental Protacticn Agency,
Contract No, £8-02-224%
AN LY ST = Deborah Little
ELQCATICN.
1764 niversity of I1linois, Center for Elactron Microscopy
EMSh Certified Electron Microscopy Technologist

197S-1577 Fisrze Junicr College, Fhiladelphi

EMFLOYMENT

EMSL: Si-z2 1990

1977-Fregant Children’s Hosaital of Philadelohia,

Fasearzh Techrologist in Elect~cn Microscopy Lab
Member: Eisct~cn Mizrosczoy Socisty of America.
4
LABORATORY DIRECTOR: Peter Frasca, Ph.D.
EDUCATION
fanczelear Folytechnical Institute, Troy, New York ™
1974 FhD(Fhysics), 1969 MS, 1967 BS 3
EMELOTMENT
EMSL: Founder 1981 o
375-3% Thomas Jefferson University (Phila. FAl Eg
Research Associate Frofessor
Director of Orthopaedic Research \—
Director of Ultrastructure and X-Ray Microanalysis Laboratory ®
Mamber of Frofessorial and Graduate Faculty ]
Memcer: American Industrial Hygiene Society; Aeerican Chemical Society; Phila. Electron Microscopy Society;
Scanning Electren Microsccoy Society,National Asbestos Council .

Dr. frasca has demonstrated extensive experience in electron aicrescopy of asbestos acguired through 7 years of analysis

of asbestos found in air, water, bulk and soil samples. He impiemented an SEM method which sade SEM analysis of asbestes
filters commercially feasible.This led to a publication in the EFAs Proceedings cf the Workshop on Monitoring and Evaivation
gf Airdorne dsbestcs Lavels Follcwing an Abatesent Progras pp 223-232, Aoril 1983,
ELECTRON MICROSCOPE and EDX aNAaLYZER
MICROSCOPE: JEOL 100 CX~II Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector

Instruments are routinely calibrated on the first work day of 2ach month
and following instrument repair.

A 0008
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178 RADDCN SVENLE 1054 STELTON ROAD 1800 PEACHTRES STREZT 2 Da ANGEL] TRIVE
WESTMONT, N.J. FIECATAWAY, N.J. ATLANTA, GEDRSIA BEDFORD, M2S3.
(3178 05653 30309 01739
. 3)8-2T5-42; 201-35:~0850 404-355-404¢ §17-275-7040
. - Thursiay, Gctober 18, 1950

Fov F. Weston

£I4C Froject/G53 Raritan Depot

23%7 wWoogcbridae Avenue/Bldg. 209 Annex

Edison, MJ ©R337-3579
Asbastos Fiber Analysiz by Transmissicn Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) --- EPA LEVEL II Feorformed By The
Yamate et al. Method.

FRCIECT : Z347-21-01-34Z45/Millington Asbestos

SaAMFLT TDENTIFICATION : 04870

LOCATIOCN @ Resid. #1/Bedroom

VOLUME 5+ 10415,300 Liters

Brid Ocenings Analyzed @ 10 .
famc'e Cordition: Gccectabie.

—ordoerdseE O Coey T 5y

L. Numt2~ of Asbestos Fibrous Particulatess (AFF) Analyzed 2
2. Wumber cf Nonasbestos Fibrous Particulates Analyzed : 52
3. Mumoer of Ambiguous Fibrous Particulates : 0
3. Tvpeis) of Asbestos Chrysotile
%. Caoncentration of Asbestos Fibrous Particulates : 0.0012
{in AFF/cc or million/m3®)
! Corcentration Detection Limit: 0.0006

&. Concentration due to Asbeétos Fibrous Farticul ates
e3ua) to or greater than 5 wm (microns) in length (50,0 %) 0.0006
{in AFFP/cc or million/m®)

7. Mass of Ashestos Fibrous Particulates : _ 7.4347

{in nanograms/m?) g

o
Mass Detection Limit 0.0001

o

8. Mass due to Asbestos Fibrous Particulates egual to or =
greater than Sum (microns) in length : (100.0 90 9.4345

(in ranpgrams/m? ) -t

Comments: Filter Tyne: MCE, Filter Size: Z%mm. NS

Ncnashestos fibers present were: Bypsunm. @

Feter Frasca, FH.D. . Laboratory Approved ..
Fresident Supervisor Signatory }k 00069

2
The 'aboratarv ‘s inty ~esonsidDle for ¢ibers counted In 4iberasmm &Rl At 'n Sideres/cc. which s deasndent



et

Sample: 04870
FIBPER TYPE =2nd_FIBER SIZE DISTRIBUTION
CHRYSOTILE  AMPHIBDLE MBIGLCLS  NOMASREZTEOS

COUNT
Firticylatas dnalyzed: ) 2 ¢ 0 %2
# of Particu'ates on Whole
Filter (in millions): 0.0128 0.0000 0,3000 0,3737
Cznzentraticn of
Farticulates (in aillion/a3: 0.0042 3.0000 0.0 0.922¢
1 of Count due to Part:culates
23 em in lengin: €0,000% 0.000% 0,00 ——
% Zount due to Fibers: 50.000% 0.000% 0.000% —
1 Count due to Matrizes: $0.000Y 0.0062 0.500% —_
i é'unt due t3 Bundles: 0.0001 0.000% 0.900% —
1 Ccunt due to (lusters: 0.0002 0.0001 0.006% —_
MASS
Concentration (in ng/ad): 9.4349 0.0000 —_ -
1 of ﬂa;s due to
Particulates ) 5 us in length:  99.997 0.000% -_— —_—
1 Mass due to Fibers: 99.997¢ 0.0002 — —
1 Mass due to Matrices: 0.003% 0.0007 — —
% Mass due to Bundles: 0.000% _ 0,000 — —
% Mass due ta Clusters: 0.0002% 0.000% — B—

1|

TOTAL TOTAL
REPESTIS FARTICULATES
2 L)
0.0129 0.3343
¢.02 0.7333
20,000% _—
50.000% -—_—
592007 —
0.000% -——
0.000% -_—
9.4345 —
99.997¢ —
§9.997¢ -—
0.003% —_—
0.0007 —
0.0001 —

A 000620
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Sample : 0437C

CHRYSOTILE

Fiter(s) Less than 5§ an in length=

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

]
i Ct ) ) ) i) ) [ ) i1 o
0,025 Q.02 0.07%. 0.1 0.2% 0.5 .79 1.0 - 1.5 Larger
Approximate Fiber Diameter in wum (microns)
Fiper(s) Greater than or Equal To S uwn in length*
ﬂM} 1
FO
B
7 Eg
&0 -
S o
— o
4 =
30 s
Ty ®©
- w
1¢ o
) i7) O ) ) ) %] ) (») )
9,025 Q.09 0.075 0.1 0.25 0.5 0.75 1.0 1.5 Larger

Approximate Fiber Diameter in um (microns)

*Sum of both histograms represents 100% of Chrysotile fibers.



ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

Trarm=missicn Electron Microcscopy (TEM) Raw [iata Sheet
Samoles: O4370

Dimensicne in am {(microns) . Mass 1n Fizograms.

k1D STRUCTLRE ASEEST
CFENING ¥ TYFE TYPE LENGTH THICKNESS AI5TH MAZ3

1 1- 7 nonasbestos

2 é§-13 ncnasbestos

n 14 matriv chryscti'e 0.5 0.020¢ 0.0200 2.0008
k| 15 - 20 nonashestos

3 21-22 nonasbestos

3 24 - 30 ncnasbestos

S A -3 nenasbestos

7 37-4 ncrasbestos

8 2-5 nocnasbestos

3 i $iber chrysctile 30.000 0,220 15,3153
g 49 - 53 nonasbestos

19 4 norasbestos

-
f .

Mass of Chrysotile Farticulates 15.2158
Mass of Amphibole Particulates 0.,0000
Tctal Mass of Asbestos Particulates 15.3158

1¢sT 100 aqd¥

firosite, Anthophyllite, Tremolite, Actinolite and Qrocidolite are classified as Aephiboles.

STRUCTURE TYPES

Fiber - a fiber is a particle with an aspect ratio } 3:1 and parallel sides. Thickness 1s equivalent ta diaseter.
Bundle - a bundle is a particulate composed of fibers in a parallel arrangesent with a fiber spacing < | diameter.
Cluster - a cluster is a particulate with intermixed fibers in a random arrangesent.

Matrix - a matrix is a fiber or fibers with one free end and the other end hidden by a particu!ate.

A 000642
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L MO L
- Date: OCT1720
=g FaYORY B 903THnS D 24Hr
SLENTI RayF Wezran, Ine., Edisan SAMPLE ID: (4370
SAMPLE LOCATION:
: Resid A1/ Bzdreem - /\
FoJEST: 2382-01 Q12420 hgica Asbestos hE 5%
. /\ 37mmQa=1.13
YOLUMEQLITENZ): 10416.50 7\ 25mmQ = 2.49
FILIER SIZE 43 K= Q
FLTCAE TR GRID OPEN™MGS: [ O % Resuspended/100
CRyeyade Cochmter et % Resuspended «
o rysotile Amphibole
1ype lype Iype Jype lype
s (G¥ Thick | widih [Length| Thick | widih I Le [Thlck Width lL-ngm Thick | wigth JLength | Thick | width
[ 1z | Ny
1o 10S loo2 |oo2n
Jle
d413 .
S| # ,
ClG ‘
HS
216 1300lo 5| 7~
g1
(21 74 —_
- ara
1 U
- I
, {
Nonasbestos Fibers Present Gypsum HAND CALCULATIONS
(2) Glass
0O(3) Cellulose
(3(4)Organic Fibers
3(5) Fibers Containing . o
w0/ _/ - e —mm g
Scope #; - [13/99 (2Stm) 00642 (W)
5T > = 0.00 IQ
Analyst: //pA R S
~!' =t
Q.C Check: MF:_ GridBox # ¥9 (0999 Row_ &~ Col. ? —
. o
1 X W
C  uer, &2/ Fiker Accepted for Analysis: Yes (}No O N
Picwre O Spectum[J SAEDO # it No, Reason for Rejection:
Typeg

A 00653



ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

 METHODOLOGY = Yamate et al. 1934 [11, E®Q level II .
Fir sampies are first coated with a thin layer of carbon in a vacuum evapcorator., Small

€3uares racororinatzly Ims ¥ Zom) are subsequently cut out from the coated filter and alaczd
carbon side down ornto TEM copper grids and placed in a Jaffe Wick chamber either
with chlioraosorm (¢2r colycarbonate filters) or acetone (for MCE filters).

In the TEM aralyeis fibers are scrutinized at about 20,000X bv morphological
cbservation, salected area electron diffraction

(=~ED , and energy dispsrsive X-ray
microaraivsis (ETL). In a level

1 analysis (nat recommended by EMSL
ELX analysis is omittad ard chancss fcr error and ambiguity increace.
. Tamate 3., Agarwai 3.C., anZ Sibbons R.D, 1584, Methcdoloay for the Measurement of Airborne Achestos bv Electren

4o
#icrcecopy, Draft Resert, dasningteon, D.C.: Office of Research and Devalopment, US Envircnzental Frotaction Agency,
Contract Mo, ¢B-02-3Z4e .

ANSLY ST 2 Alfred Baltz
EDICSTION
1944-42 Haizelberg University, Germany.

MA FPhysics, MA Phvsical Chemistry
EMELOY(MENT

EMSL: Zince 19&4
19£5-24 Sgerry Comcuter Syetem (Blue Bell, FA)
Electron Microscopist, Principle Fhysicist,
Staf+s Sciantist and Manager.,
1=250-£% Franklin Institute Fesearch Labgratory (Fhila. FA:
Sr. Fhysicist, Electron Microscopist.
Atiantic Fefinery Company, Sr. Physicist.
Maszer: Fhilace’snia Electron Mizroscooy Society (Chairman 1574-75);
Internaticna! Scciety for Hvbrid Microelectronics;
amerizan Fhysical Society; Siectron Microscopy Society of America.

1953-40

f
LABORATORY DIRECTOR:
EDLCATION
Renssa'ear Folytachnical Institute, Troy, New York
1974 FhD(Fhvsics), 1967 MS, 19467 BS
EMELOTMENT
EMSL: Founder 1981
1975-35 Themas Jefferson University (Phila. FA)
Fesearch Associate Professor
Director of Orthcpaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Frofeszorial and Graduate Faculty
Mesher: American Industrial Hygiene Society; Aserican Chemical Scciety; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Scciety,National Asbestos Cecuncil .
Dr. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired throush 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. Me isplemented an SEM method which made SEM analysis of asbestas
fiiters commercially ¢easible.This led to a publication in the EFAs Proceedings of the Workshop on Monitoring and Evaluation
of Airherne Ashestos Levels Following an Abatesent Program pp 225-232, foril 1965,
ELECTRON MICROSCOPE and EDX ANALYZER
MICROSCOPE: JEOL 100C Analytical TEM
EDX ANALYZER: Kevex Detta IIll System with Beryllium window detector
Instruments are routinely calibrated on the first work day of each menth
and +oallowing instrument repair.

Peter Frasca, Ph.D.

]

gesT 100 aaw
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

L35 HADLCN AVENLE 1956 STELTON 3CAD 1300 FEACHTRET STREET 2

de ANGELD DFIY
WESTHONT, N.J, PISCATAKAY, N.J. RTLANTR, GEDRGIA BEDFORD, MASS.
08198 05658 K 01730
&Uy=-278-4270 201-381-05%0 404-373-8044 517-275-7080

Foy F. Weston

FEAC Froject/B3A Faritan Depot

2390 Woodbridge Avenue/Bldg. 299 Annex

Sdison, NI 05537-3479
Asbestos Fiper Analysis by Transmission Electron Microscapy (TEM),
Selective Area Electron Diffraction (ZAED) anc Energy Dispers:ve
X-Ray Micrpanalivsis (EDX) --- EFA LEVEL Il FPer+crmed By The
Yamate et al. Method.

FROJECT @ 2247-21-01-3424/Mil1ington Asbestos
SAMPLE IDENTIFICATION : 04B62

LOCATICN : Resid. #2/LR

VOLUME @ 10G11.600 Liters

Grid Coenings Analyzed : 10

Samgle Condition: Acceptable.

oD ENMSE DY DT e
1. Number of Asbestcs Fibrous FParticulates (AFF) Analyzad

2. Number of Nonastestos Fibrous Particulates Analyzed : 36
3. Number of Ambiguous Fibrous Farticulatas : Q
4, Tvpe(s) of Ashbestos : Chrysotile
S. Concentration of Asbestos Fibrous Particulates : 0.0013
{in AFF/cc or million/m®)
1
Concantration Detection Limit: 0.Q006
&. Concentration due to Asbestaos Fibrous Farticulates
equal to or greater than 5 um (microns) in fength (0.0 %) 0,000
“(in AFP/cc or million/m®)
7. Mass of Asbestos Fibrous Particulates : 0.0%40
(in nancgrams/m3®)
Mass Detection Limit 0.0001 o
w
8. Mass cdue to Asbestos Fibrous Particulates equal to or O
greater than Sum (microns) in length : (0.0 %0 G.0000
(in nanograms/m?® ) g;
Comments: Filter Tvpe: MCE, Filter Size: 2Smm. -
Nonasbestos fibers present were: Gypsum, and Cellulgose.
[
®
— w
) £ 7( ;7?¢j.-7/ B
Feter Frasca, PH.D. Laboratary Appraved
Fresident Supervisor Signatory A G0O0uo
The 'imorvtmew a4 Aty ~eqana.nly iap fimgmra “=ymtan - '~§o0-0/-n’ WY sav = dinmgras~z . M".N- . densndent



FIBER TYPE

Sample:

04252

aﬂd.FIBER SIZE DISTRIBUTION

COUNT
Farticulatss dAnalyvisd:

# o+ Fartizulatas on Whole
Filter (1n nillicnsi:

Concentration of
Farticulates iin aillicn/ad):

1 o Count due 4o Particulates
A -4

> % a1 lengths

% Count due to Fibers:

{ Count due to Matrices:
% Count due tg Bundles:

1 Count due to Clusters:

MASS

Concantration (in ng/a3):

1 of Mass due to
Particulates » 5 e in length:

1 Mass due to Fibers:
1 Mass due to Matrices:
Y Mass due to Bundles:

% Mass due to Clusters:

et

CHRYSOTILE ~ AMPHIBOLE

0.0128

0.0013

0.0001
50,0002
30.000%

0.0002

0.000%

0.0540

0.0001
96,9152
3.0851
0.0001

0.000%

0.0000

0 lm)

0.000%
0.000%
0.000%
0.0002

0.0002

0.0000

0.0001
0.0002
0.0001
0.0001

0.0002

&MBISUOUS

0.0000

0,300

0.0

0.000%

0.000%

9,000%

0,000

NONRSEESTOS

0.2310

9.0221

TOTAL

ASEEZTDS

0.0128
0.0013

0,300
30.000%
50,0007

0.000%

0.0001

0.2540

0.000%

9%.91%Y
3.0857
0.000%

0.000%

TaTaL

PARTICLATES

28

0.2438

0.0788

4 GOGJ6

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.
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CHRYSOTILE

Fiber(s) Less than 5 usm in lTength*®

100 100

i

"

oo~

)

= b hJ L

1 Al 4] [#] 7 (4] [

ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

0,025 Q.03

0.075 0.1 0.25 0.5 0.75 1.0
Approximate Fiber Diameter in am (microns)

-
Fiber(s) Greater than or Equal To S um in length*

) % ) (] 8] [») [#) ) O

1.5 Larger

3.02%5 ¢.03

0.075 0.1 0.25 0.5 0.75 1.0
Approximate Fiber Diameter in um (microns)

=Sum of both histograms represents 100X of Chrysctile fibers.




ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

Trarzmicssinn Electron Microscopy (TEM) Raw [ata Shest

Sample: 048&C

Dimensions in wm (mizrons! . Ma

i

s in Fi-ograms.

BRID STRUCTURE ASBE3TDS
CFENING L TIFE TYPE LENGTH THICKNESZ WIOTH Y423
1 1-2 ncnastestos
! 3 matrix chryscti'e 2,50 Q,2200 0,239 RVIAL
2 -3 ncnasbestos
3 9-14 nonasbestos
4 15 - 15 nonastestos
5 19 -21 nonasbestos
s Z fiber chrysotile 4.2300 0.1000 0.0817
5 3-35 nonasbestos
7 k-0 nonasbestos
] -3 nanasbestos
9 3- nonasbestos
17 37~ naonasbestcs
!
IR N
1 S
S
, _— » R
Mass of Chrysotile Particulates 0.0843 s -
Mass of Awphibale Particulates 0.0000
Total Mass of Astestos Particulates 0.0943 5 =
Y W
1N

Asosite, Anthoghyllite, Tremolite, Actinclite and Crocidolite are classified as Amghiboles.

STRUCTURE TYPES

Fiter - a fiber is a particle with an aspect ratio > 3:! and parallel sides, Thickness is equivalent to diameter,
Bundle - a bundle is a particulate composed of fibers in a parallel arrangement with a fiber spacing { ! diameter,
Cluster - a cluster is a particulate with intersixed fibers in a randce arrangesent.

Matrix - a satrix is a ¢iber or fibers with one free end and the other end hidden by a particulate,

A GOOGJS
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(G AL ANALTIID WURRDMAEE! (TAMAIE] LEVEL W
P e Dite: OCT1790
LemimAT /Y 2 4037nna Tads, 24hr
SUCHTIL Py T ¥heston, b, Edison SAMPLE ID: £4050
SAMPLE LOCA HIOH .
Flesia. #2118
FROJECT, 3047-2100- 34267 hilligton Asbestos | 5
— COLELTETS) 10011 0’\ 37mmQ =113
Y OLUN RSl 108316 -
FILTRHR SIE a ' < 25 rrémq 2.49
FRTCATVRE M < GRIDOPENIGS: /D " % Resuspended/100
: BzBundle CsCluster M=Matrix % Resuspended =
Amphibol
# |G¥ [asBlLengin{Thick |width JLengtn] Thick | width Lengthi Thick | width JLength | Thick | width JLength | Thick | width
1212 loop ot
214
216
21
Jl4ololl £ I
G143
Y
w13
.
L TN
) -
- /[ ]
_ ( a2
g 7z
N
Yonasbestos Fibers Present (1) Gypsum HAND CALCULATIONS
0(2) Glass
[R(3) Celluiose
0 (4)Organic Fibers
. [1(5) Fibers Containing
L( {0 /
cope #; D ? /’? Fv (2o} == 00842 (B) o 5 .
§:Tu ) = oo/ W
1alyst. ﬁ/A i o
C.Ch dt:% A'.Q.j‘ ) p =
+one oA GridBox#_ {70 799  Row /= _Col._ /O S
moular, $ /
e ~ Filter Accepted for Analysis: Yes {3-No O —
(oY - <]
'er@ 1 Spectrum(J SAEDDIL f No, Reason for Rejection: w
L
o’
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LOGY = Yamate et al. 1954 [11, EFA levz! II

-

K¢
m
-
o I
w O
0
o

Alr samp srz “irst c—zated with a thin laver o¥ rarbon in & vacuum evaporator. Small
squars seroxinat2ly Zam X 3mn) are subsequently cut out from the coated filter and placad
carcon Jz cown ontc TEM copper grids and placsed in & Jaffe Wick cramber either
Wwith chioroscrn (Yor polyzarbonate filters) or acztcone ($cr MCE 4ilters).

In the TEM aralysis fibars are scrutinized st abcut 20,000X by morpholacical
ooservation, s2lacted area elsctron diffraction (SAED) ¢ and enerqy disoersive X-ray
micrsanaiysis  (EDXE. In a level I analysis (not recommended by EMSL)

EDX amalysis iz omittad and chances for error and ambiguity incre2ase.
1. Yamate 3., Raarwa! S.C., and Gibbone R.D, 1984, Methodology €or the Mpasurement 29 Birborne Asbestss bv Eleztron
Mizroscigy. Jradt Renert. Wasnington, D.C.: Office of Research and Develccment, US Environmenta! Protactisn Agency,

Contract No. 6B-02-2256
~AaNALY ST =2 Alfred Baltz
EDCATION
1744-43 Hgidelberg Lniversity, Germany.
MA Fnygics, MA Fhvsical Chemistry
EMFLOYMENT

EMSL: Since 1524

17£%-24 Sgerry Computar System (Blue Bell, FA)
Electron Microscopist, Principle Fhysicist,
Sta++ Sciantist and Manager.

1960-6% Franklin Institute Research Laberatzrv (Fhila. FA)
Sr. fhysicist, Elzctron Microscopicst.
1994-50 Atlantic Refinery Company, Sr., Physicist.
Meaber: Fhilade!zhia Electron Microscory Society (Chairsan 1974-79)
International Society for Hybrid Microelectronics;
Anarican Fhysical Saciety; Electrcn Microscasy Socisty of America.

7
LAaBORAaSTORY DIRECTOR: Peter Frasca, Ph.D.
EDLICATION

Rensselear Folytechnical Institute, Troy, New York

o

1374 FRD(Fhysics), 1969 MS, 1947 BS g
EMFLOYMENT™

EMSL: Founder 1981 5

1975-95 Thomas Jefferson University (Phila. PA} >

Fesearch Associate Professor -

Lirector of Orthopaedic Research o

Director of Ultrastructure and X-Ray Microanalysis Laboratory ©

Member of Frofessorial and Graduate Faculty __;

Member: American Industrial Hygiene Society; Aserican Chemical Society; Phila. Electron Microscopy Society;
Scanning Elaectron Microscopy Society,National Asbestes Council .
Dr. Frasca has demonstrated extensive experience in electron microscocy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soi! sasples. He isplemented an SEM method which made SEM analysis of asbestcs
t1iters commercially éeasible.This led to a publication in the EPRs Proceedinas of the Workshop on Monitoring and Evaluation
g Airborne Asbestas Leve!s Following an Abatement Program 3p 225-232, April 1965,
ELECTRON MICROSCOPE and EDX aAaNALYZER
MICROSCOPE: JEOL 180C Analytical TEM
EDX ANALYZER: Kevex Delta III System with Beryllium window detector
Instruments are routinely calibrated on the first work day of each manth
and following instrument repair.




ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

105 HADDON AVENLE 1455 STELTCN RNAD 300 PEACHTREZ ITAEZT
KESTMONT, N.J. PISCATAWAY, N.J. ATLALTA EECRBIA
0g18 (SE5 3v.u9
£09-378-4270 201-981-0550 404-355-404p

Thursday, Octzher 13, 1569

Fay F. Weston
SEAC Praject/G2A Faritan Deoot
ZE90 Woogbricge Hvenue’Bldg. 209 Annex

gdison, NJ Q8B37-3&7
Ascestos Fiher Qnalysis by Tranemission Electron Micrcscopy (TEM),
Selective Area Electron Diffraction (SAEDN and Energy Dispersivs

X-Fay Microanalysis (EDX! --- EPA LEVEL II Performed By The

Yamate et al. Method.

FROIECT ¢ 33247-21-01-3426/Millingtan Asbestes
SaMPLE IDENTIFICATION @ 04851

LOCATICN : Resid, #2/LR

VOLUME ¢ 10510.500 Liters

Grid

Coenings &nalyzed @0 1G

Sample Condition: Aczeptable.

ZordrEnE=E O Coea T ey

2 De ANSELD IRILE
BEDFORD, MA3Z.
21720

517-275-7580

1. Number of Acpest2s Fibrous Farttculates (AFF) Apalyzed

3. Number of Ambiguous Fibrous Particulates :

2. Number of Nonasbestos Fibrous Farticul ates Analyzed

4, Typel(s) ¢+ Asbestos :

3. Concentration of Asbestos Fibrous Particulates @

(in AFF/cc or aillion/m®)

Concentratien Detection Limit:

&. Concentration due to Asbestos Fibrous Farticulates
equal to or greater than § um {(micrcns) in length (0.0 %)

{in AFF/cc or million/m®)

7. Mass of Asbestos Fibrous Particulates :

(in nanagrams/m?) -

-

Mass [etection Limit :

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than Sum (microns) in length : (0.0 %)

{in nangarams/m? )

n
(5]

(]

Chrysatile

0.0031

0.0006

QL0000

0.3474

0.0001

oygsT 100 d48Y

Q.0000

Comments: Filter Type: MCE, Filter Size: ZTmm.
Nonasbestos fibers present were: Gypsum, Cellulose, and Fibers Containing:
(Talc).

FH.D. Labaoratory /é;porbved ;;

Feter Frasca,
President

Supervisor Signatory

2 .
The laborstory is only resensible for 4ibers counted in FiBere/Tm and Aot in fiberss/cc, which |s dependent

A 00041
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FIBER TYPE and FIBER SIZE DISTRIBUTION
CHRYSOTILE  AMPHIBOLE  AMEISUOUS  MONASREITOS
COUNT
Farticu!atas Analyzed: S 9 2 bt
% of Partizulates on Whole
Fittar (in aillions:: 0.0321 0.0000 0,3 0.3722
Corcantration of
Farticulatas fin 1:7!icnradt, €003t 0.000¢ 0,00 0.03%4
% cf Sourt due io Farticulates
2% emin Temathe 0.60% 0.200% 200 -
1 Count due to Fibers: 40.000% 0.000% £.200% —_—
% Count due o Matricas: 60.000% 0.900% 0.,300% —
1 Count due tc Pundles: 0.0001 0.000% 0.000% —_
% Count du2 to Clusters: 0,000 0.000% 3,200% —_—
-
MASS
Cencentraticn (in ng/a?): 0.2474 0.00¢0 - E—
1 o¢ Mass due to
Partirulates > 5 us in length: 0.0001 0.000% -_— —_—
1 Masg due to Fibers: 64,5912 0.000% -_— —_—
1 Mass due to Matrices: 35.409% 0.0007 — —
T Mass due to Bundles: 0.0001 0.0001 ———— ——
1 Mass due tg Clusters: 0.000% 0.000% —_— —

TGTal TITAL
ASBESTOS PARTICULATES

0.3321 0,4043
0.0021 0.0255
0,007 ———
40,000 ——
30,0001 —
0.000% e
9,000 ——
0.3474 _——
0.000Y _
64,5911 —
35.4097 ——
0.0001 —
0.0007 —

A 0002

100 aqav

18 4:21
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Sample : 048351

CHRYSOTILE

Fiber‘s) Less than 5§ sm in l=sngth*®

10

[ 0 ] )

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

0,025 G055 0.079 0.1 0.25 0.5 0.79 1.0
Approximate Fiber Diameter in um (microns)

Fiber(s) Greater than or Egqual To 5 um in length*

[8) ) ) 0 O Q) ) )

100 d4dv

(A 4]

) )]

0,025 0.05 0.079 0.1 W25 0.5 0.7% 1.0
Approximate Fiber Diameter in usn (microns)

*Sum of both histograms represents 100% of Chrysotile fibers.

1.5 Lar3er

A 00043



ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

Transmiszion Electron Microscopy (TEMY Raw Data Sheet
Sample: ©43<i

imensions in um (micreons) . Mass in Ficograms.

3RID STRLUCTURE ASZESTOS
JFENING L] TYFE TIPE LENGTH THICKNESS KIOTH MAS3
: 1- 8 nonasbestos
1 7 fiber chrysotile 1,500 0,2000 0,122
2 g-12 nonasbestos
3 13-2 nonasbestos
4 2-2% nonastestos
4 27 fiter chrysctile 3.000 0,260 0,24%)
< 25-34 nonasbestos
5 kLS natrix chrveotile 1,500 0.1500 0.1500 0.0878
6 -3 ncnasbestos
7 4) - 45 nonasbestos
8 7 - 50 nonasbestos
3 51 ratriy chrysctila 1) 0.1000 0.1000 0,026
3 -5 nonasbestos
0] S5 - 482 nonashestos
190 &2 matrix chrysotiie 1.500 0.1500 0.1500 9.0878
4
>
o]
lw
o
o
()
Mass 2f Chrysotile Particulates 0.3491
Mass of Anohibole Particulates 0.0000 =
Total Mass of Asbestos Particulates 0.5691 8

Asosite, Anthophyllite, Tremolite, Actinglite and Crocidolite are classified as Amphiboles.

STRUCTURE TYPES

Fiber - a ¢iber is a particle with an aspect ratio } 3:1 and parallel sides. Thickness is equivalent to diametar.
fundie - a bundle is a particulate composed of fibers in a parallel arrangement with a fiber spacing < | diazeter.
Cluster - a cluster is a particulate with intersixed fibers in a randca arrangesent.

Matrix - a matrix is a fiber or ¢ibers with one free end and the other end hidden by a particulate.

RIS
.

A 00041



o o - Dase: CCT 1770
i SRORATORY 2 YNSTART T. 24Hr
LENTID Ry FoWesron, s, Edison SAMPLE D (435
-- SAMPLE LUCATICN.
. Rasid. 82/ L& j
BT 0TSO MG Mllington Asbestos IF ASHED *
37mmQa=1.13
YOLUMEILITERS):  10510.50 \ 25mm Q = 2.49
FILTER SIZE K= 9
PR T P anoorenmas: /O % Resuspended/100
_{BaBundle CsCluster M=Matrix} % Resuspended =
Chrysotlle I | Amphibole
Go|__ |NON hCTTY Type Type Type Tyoe
#_{G# (asB|Length|Thick |width JLength| Thick | idth ] Length| Thick | width JLength| Thick | widtn JLength | Thick | width
eliclen | 2 |
219
319
4151 30lv2] F
M ~ - -
S1Z| 14510 Clo1iy
&4 !
7| 2] I
QLY |1 1olof oy
21 = '
o|lg iy | o ons /. D |
. S
— 1
_V
’ 1
Nonasbestos Fibers Present ) Gypsum HAND CALCULATIONS
0OR) Glass
(3) Cellulose
(4)Organic Fibers
5) Fibers Containing
. ING >
Scope # (PVam} —=> 00542 { o
' ! — ,,:m = 0.00 3|
Analyst s =4
(=]
A.C Check: BridBox# 394999 ~ Row G Col Q
y -~
m »
Comouter, Filter Accepted for Analysis: Yes{'No O e
F. a0 spedmmD SAEDD.‘_— "m. Reason for REjedm:
Types =

A 00045



ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY = Yamat2 et al. 1532 (11, €F4 iaval 11

Air samples ara first cocated with a thin laver cof carkbon in a vacuum evapocrater. Small
sauaras {approximataly Zmm X 3mm) are subsequently cut out from the coatad filter and olacad
carbon sice down onto TeM zopper gride—and placed in a Jaffe Wick chamber either
with chloroform ($or polycartcnate filters) or acetone (for MCE +ilters).

In the TEM arnalysice fibers are scrutinized at about 206,000X by morphslicgical
chservaticn, salezted area electron diffraction (SSED), and eneray dizpersive X-ray
microanalysis (EDX). In a level 1 analysis (nct recommended by EMSL)

ELY analysis is comitt2d and chances for error and ambiguity increasa,
. Yamate 5., Agarwa' S5.C., and Gitbons R.D. 1984, Methcdolpgy Yor the Meacureeent of Airberne Schastos by Electron
Microgcopy. Drast Reoord, Xashington, D.C.: Office of Research and Develzoment, US Envircnmental Protecticn dgency,
Contract No, 48-02-3746
ANSLY ST = Alfred Baltz
EDLUCATIAON
1944-47 Heidelbesrg University, Germany.
MA Physics, MA Fhyzical Chemistry
EMPLOYMENT
EMSL: Since 13784
1355-84 Soerry Computer Systam (Blue Bell, FA)
Electron Microscopist, Principle Physicist,
Sta++ Ecientist and Manager,
19£0-5% Frani:tin Institute Research Laboratory (Fhila. FR)
Sr. Fhysicist, Electron Microscaepist.
19%4-450 Atlantic Refinery Company, Sr. Physicist.
S Member: Philageichia Electron Microscooy Scciety (Chairman 1574-75);
International Society for Hybrid Micrcelectromics;
American Physical Scciety; Electron Microscapy Society of America.

LeaBORATORY DIRECTIOR: Peter Frasca, Ph.D.
EDUCATION
Fenssel2ar Folytechnical Institute, Troy, New York
1974 PhD{Fhysizs), 1969 MS, 1967 BS
EMFPLOYMENT
EMSL: Founder 1981
1975-35 Thomas Jefferson University (Phita. FA)
Research Associate Professor -
Director of Orthopaedic Research =
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Frofessorial and Graduate Faculty
Yember: American Industrial Hygiene Scciety; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Micrascooy Society,Naticnal Asbestes Council .
Dr. Frasca has demonstrated extensive experience in electron sicroscapy of asbestas acquired through 7 years of aralysis
of astestes found in air, water, bulk and soil sanples. He isplemented an SEM nethod which sade SEM analysis of asbestos
#11ters caamercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Aspestss Levals Following an dbatesent Program pp 225-232, April 1985.
ELECTRON MICROSCOPE and EDX ANALYZER
MICROSCOPE: JEOL 100C Analytical TEM
EDX ANALYZER: Kevex Delta IIl System with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month

and following instrument repair. }\ ()()()4§(5

100 aav

SP81




105 HALZON AVDNLE 1056 STELTIN %0AD 1600 FEACHTIED TTRECT 2 Do 2NEELD IRIVE
NESTMINT, N, PISCRTAWAY, N.J, ATLANTA, BEORGIA BEXFTRD, “A3S.
6108 0BESS K 01720
§012-253-4200 201-381-0550 404-35-434h 417-275-7020

Thursday, Octcter 12, 1530

Eov F. waston

SEAL Frojzct/E34 Faritan Deoot

229' Woodbridse Avenue/Bids. 209 Anne:x

Edison, NJ 0E3Z7-2479
fstestzg Fiter Araiysis by Transmission El2ctron Mizroscoo
Selective Area Eleztron Diffraction (SAED ars Energy Disc
X-Ray Mizrcanalysis {EDX) --- EPA LEVEL Il Serformed By Th
Yamate et &', Mathod,

7-21-01-342¢/MilVington Asbestas
FI"”’W : 048?2
si
a

L Y

[ S

—ordDENMEE T Cora T

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

The

1. MNumper 2¥ Asbsstos Fibrous Farticulatss (AFF: aralyzad
2. Number of Nonasbestos Fibrous Particulates Aralyzed

2. Number of Ambigucus Fibrous Particulates
4. Typeis! o+ Ackestos :

S. Ccrnecentraticon of Asbestos Fibrous Particulatss
{ nFF/cc or miliion/m®)

Concentration Detection Limit:
6. Cencertration due to Asbestas Fibrous Farticulates

2qual to or greatzr than S wm {(microns) in l=2ngth :(33.3 %)
(in AFF/cc or million/m®)

'D

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/m3)

Mass [etection Limit :
8. Mazs due to Asbestos Fibrous Particulates equal to or

greater than Sum (microns) in length : (4.1 %)
(in nanggrams/m3® )

w

Chrysotile,Actinctlite

0,0019

0,000

0.0006

3.4345

Q.0001

3.2808

100 Qd¥

98Il

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present were: Gypsum.

Fetar Frasca, PH.D. Laboratory /ngrcved :L'

Fresident Supervisor Signatory
2

'aporatory is only resonsiBle Jor Fibers counted In ¢iberca/mn and not in FiDeres/ce, which i8s dependent

A 000+7



) ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

FIBER TYPE and FIBER SIZE DISTRIBUTION

TaraL TRl
CHRYSCTILE AMPHIBOLE AMBIGUCUS NONASEESTOS ASBESTOS PARTIZULATES

COUNT

Farticylatas Analviad: 2 i ] 35 k! 23

# ¢ Fartizulates on Whele

Eiltar {in aillions): 3.01z8 0.0044 0.9000 0.2246 9.,0192 0.2438

Corcentration of

Particulates (in aillisnsadl: 0.0012 0.0004 0.2600 2.0217 3.0619 0.023%

2 o¢ Count due %o Farticulates

% wrin langths 7,960% 100.360% R —_ 33.333 —

¥ Zaunt due tc Fisers: 50.0007 100,000 5.,000% —_ £6.56T2 —_—

1 Count due to Matrices: §.000¢ 0.000¢ 0. 000% —_— 0.0001 —

% Count Zue to Bundlies: 0.000% 0.000% 0.000% — 0.000% —

% Caunt due to Clusters: 50.000% 0.000% 0.000% — 33.333% —

! MASS

Concentration (in ng/ad): 0.2057 3.2808 — — 3.4855 —

% of Mass due to

Farticulatas > 5 aa in tength: 0,000% 1000001 — e 94,1001 ——

1 Mass due to Fibers: b.1431 100.000% — — 94,4621 —— g
(w ]

1 Mass due to Matrices: 0.000% 0.000X —_— -_— 0.0001 —_—
o

% Mass due to Bundles: 0.0001 0.0001 —_— —_ 0.000% — 2

1 Mass due to Clusters: 93.85M 0.0007 -_— —_— 5.3381 —_
©
-
<

A 00048
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Sample : 043ZC

CHRYSOTILE

Fiber(s) Less than & um in length*

100

i 17 (W] (8] [ i

ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

0,025 0.05 0.075 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in um (microns)

Fiber(s) Greater than or Equal To 5 um in length*

) ) ) ) (%] ) )

1.0

1.5 Larger

0.025 0.05 0,078 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in sm (microns)

*Sum of both “istograrcs, represents 1007 of Chrysotile fibers.

1.5 Larger

A 00049
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Sample : oazso

AMPHIBOLES

Fiberi{z) Laes than S um in Tengthe

) i i1 ) 7 i) )

ELECTRDN-MICF?DSCOPY SERVICE LABORATORES IN

) ]

.

C.

IE%L—
2O
S _|
7CKJ
£ _ |
T
4|

10|

0,025 0.05  0,07% 0.1 0.25 0.5 0.75
Approximate Fiber Diameter in up {(micrans)

Fiber(s) Greater than or Equal To S 4n in lengthe

100

-
-

(%) [ () ) O 1y

)

1.5 Larger

) )

0,028 Q.05 0.07% 0.1 0.25 0.9 0.75
Approximate Fibaer Diameter in un (microns)

*Sum of hoth histogriﬁé represents 100X of Asphibole fibers,

1.0

1.5 Larger

A 00650

6¥8T 100 ddv
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Sample : 04352
TOT&l., AASBESTOS

Fiber(s) Less than S um in length*®

i7) ) ) (8] 8 9] (8]

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

0.025 0.05  0.075 0.1 0.25 0.5 0.7% 1.0
fpproximate Fiber Diameter in um (microns)

Fiber(s) Greater than or Equal To S um in length*®

(%) (@) (&) ) ) ) Q)

1.% Larger

gs81 100 Qd¥

0.025 0.05  0.075 0.1 0.25 0.5 0.75 1.0
Approximate Fiber Diameter in um (microns)

*Sum of both histograms represents 100Y of total asbestos fibers.

1.5 Larger

A GO06S



T-arsmiesion Ele2ztron Microzzopy (TEM) Raw Data Sheet

fDimenszsions in uam (micrarns) . Mass in FPicagrams,

581] STRUCTURE RSEESTOS
GFENING ] TYeE TYPE LENGTH THICKNESS WITTH
1 t-2 nanasbestes
2 i- € nonasbestes
Z 5 cluster chrysotiie 3,000 Q0800 0.8000
3 19 - i1 nenasbestos
: 12 +iber thrysctile 1,000 £, 1000
4 13-4 nonastestos
I 15 - € nonashestos
S 19 fiser actinolite §,000 0.3002
5 -2 nonashestcs
7 3-3 nonastestos
g -3 norasbestos
7 IS -2% ranasbestos
10 37-2 nonashestos
- >

Mass of Chrysotile Particulates 0.3324

Mass 0+ Amohibole Particulates 5.3014

Total “ass of Asbestos Particulates 5.6389

Amasite, Anthoghyllite, Tremalite, Actinclite and Crocidalite are classified as faphibales.
STRUCTURE TYPES
Fider - 2 fiber is a particle with an aspect ratio ) 3:! and oarallel sides. Thickness is equivalent to diaseter.

¢.2712%

0.0204

5.3014

tggt 100 ddv¥

bundle - a bundle is a particulate cosposed of fibers in a parailel arrangement with a fiber spacing < | diameter.

Cluster - a cluster is a particulate with intermixed fibers in a random arrangement.
Matrix - a matrix is a fiber or fibers with one free end and the other end hidden by a particulate.

A G00L2



EMSL IEM AIH ANALYSIYS WOHKSHEET (YAMATE)LEVEL ]

Date: OLTIT90
P oD ey 5 Y03TRnR TAT: 24Hr
TO Do ToWeston, e, Tdison SAMPLE I 0252
SAMPLE LOCATi: -
Resi w21 R
FEIC T, LAV IA0E Ltington Ashestos IF A D*
\ 37mmQ=1.13
YOUUNG(UTERS)  10565.507 25mm Q= 2.49
FILTER S I2E . K= Q
SLTRTCOTERS GRID OFENINCS / 0 % Resuspended/100
{BxBundle CsCluster M=Matrix} % Resuspended =
Chrysotile Amphibole
cof., [NON CTT Tice Tyepe [ Tipe Tipe
# ASB[Length| Thick |width JLength| Thick | width Length Thick | width Jength | Thick | width fLength | Thick | width
/ /N
Al G130 {oorloy l
D21 roler | A~ _
A
Tl 9.0105 | /~ Acpreod s
ax;
=
kb=t
x |7
9 (A ' 1
012 /T 1
¥ <) i
l\\__,/
Nonasbestos Fibers Present 1) Gypsum HAND CALCULATIONS
01{2) Glass
3(3) Celiulose
0 (4)Organic Fibers
. {3(5) Fibers Containing ;
i 0 { J
i . /1 ,
Scope # Date; [/#79 {25mm} -——> 0.0540 (W)
/_\ o s = £.oo19 4
Analyst; St —
f
Check. GridBox# (50999  Row fF co.__ [0 5
( " / N
witer Fiker Accepted for Analysis: Yes|ig” No O
Pi -
icture [J Spectrum(3 SAEDOI £ - I No, Reason for Rejection:
Types_

A OO
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ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

Alr samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
sguares dagpro:ximataly Imm X 3mm) are subsequently cut out frcom the coatzd filter and placad
carbon side cown cnts TEM copoer grids and placed in a Jaffe Wick chamber eitner
with Zhlorgform ffcr polycarbonate filtars) or acstone ($or MCE filtars).,

In thne TEM analvsis fibers are scrutinized at about Z2,000X by morghological
cbsarvation, s2'2ct2d arza elestron diffraction (SAED) , and esnergy dispersive X-ray
micrgzanalveis (EDX), In a level I analysis (not reccmmendesd by EMSL)

XX analysis is omitted and chances for error and anbiguity increass,
t. Yamate Z., Agarwal 2.0., and Gibbons R.D. 1984, Methodglogy for the Measurement of Airborne Ashestss by Electron
¥.zreszoov, Draft Reocrt, Washington, D.C.: 04¢ice of Research and Deveiccment, US Envircnmernial Protaction Agency,
Contract No, 48-02-32:¢
ANAILY ST = Alfred Baltz
EDCATION .
1944-47 Heidelharg University, Germany.
MA Fhyeics, MA Physical Chemistry
EMFLJYMENT
EMSL: Since 1554
1955-84 Sperry Zomputer Eystem (Blue Bell, FA)
Electron Microscorist, Principle Fhysicist,
Stas+ Scisntist and Manager.
1950-2% Franklin Institute Resesarch Laboratory (Fhila. FA)
Sr. Fnysicist, Electron Microscopist.
1554-50 Atiantic Refinery Company, Sr. Physicist,
Meater: Fhilacelonia Electron Microscopy Sociaty (Chairman 1974-73);
International Society <or Hybrid Microelectronics;
Arerican Fhysical Society; Electran Microscopy Sccisty of America,

METHODOULOIEY 3 Yamate et al. 192 (i1, EFS level II

USBORATORY DIRECTOR: Peter Frasca, Ph.D.
EDUCATION
FRangselear Polytachnical Institute, Troy, New York
1374 PhD(Physizs), 1969 MS, 1967 BS
EMFLOYMENT
EMSL: Founder 1981
1975-35 Thomas Jetferson University (Fhila. FA)
Research Associate Frofessor
Directer of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Frofessorial and Graduate Faculty
Member: American Industrial Hygiene Scciety; Aserican Chemical Society: Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has demcnstrated extensive experience in electron sicroscory of asbestas acquired through 7 years of analysis
of ashestes found in air, water, bulk and soil samples. He isplecented an SEM sethod which made SEM analysis of asbestos
filters commerciallv feasible.This led to a publication in the EPAs Proceedings of the Workshap on Monitorina and Evaluation
of Airberne Ashestos Levels Folleowing an Abatament Srogram pp 225-232, April 1965,
ELECTRON MICROSCOPE and EDX AaNALYZER
MICROSCOPE: JEOL 100C Analytical TEM
EDX ANALYZER: Kevex Delta III System with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
and following instrument repair. A 00003
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

105 HATDON AVENLE 1056 STELTON ~QAD 1200 FEACHTRET STREET 2 Je aNIELY “"':
WESTMONT, N0, PISCATAWAY, N.J, ATLANTE, SEZEZIA SETFIRD
~— Ce !Ub (gesd 30308 017
§79-358-2300 201-~984-0250 404-352-404¢ 617-275-7080

Trnursday, Cchober 12

2ct/3348 Faritan Depot

bridge Avenue/Eldae. 209 Annex
1 0zs

3

v

mta n .n
oy Mmoot

237-3479
Fiber Analysis by Transmissicn Electron Microscooy (TEM),
ve Area Electron Diffraction (SAED and Erersgy Dispersive

n

icrcanalysis (EDX) === EFA LEVEL Il Farformed By Tha
2 et al, Method.

n

21-01-3426/Millington Asbecstos
C TION @ 04853
2. #2/0en
200 Liters
Analyzed ¢ 10
10n: Acceptabie.

I (O

LX)

(N R ()
[y
peg

Cr g0l
I
-1

~ o N

D G RS B
::“

[ A

0 it
(1 I

o
YD e 3
[B]
a
CL

[P RN FY]

e
3

cordeENNS E O Ty T

1. Number of Asbestss Fibrous Farticulat2ce (AFF) Analyzed 2
Z. Number pof Nonazbestes Fibrous Partizulates Analyzed @ 34
3. Number of Ambiguous Fibreous Farticulates : 0
4, Type!ls) of Ashestos : Chrysotile,Actinal ite
%. Concentration of Asbestos Fibrous Particulates 0.0012
{in AFF/zc or million/m®)
Conzantration Detection Limit: 0.0006
A 4. Concentration due to Asbestos Fibrous Farticulates
equal to or greater than S um (microns) in length :(50.0 %O 0.0006
{in AFF/cz or million/m®) .
7. Masy of Asbestos Fibrous Farticulates : 3.6912
(in nanggrams/m?)
Maces [etection Limit 0.0001 ;
2
E. Mass due to Asbestos Fibrous Particulates equal to or
gr2atar than Sum (microns) in length : (6.6 1) 5.4971 o
{in _nanpgrams/m? } ﬁL
Comments: Filter Tvpe. MCE, Filter-Size: Zimm.
Nonasbestos fibers present vwere: Gypsum, and Fibers Containing: (Talc). o
. )
wn
-
Feter Frasca, FH.D. = Laboratory aiprbved
President Supervisor Signator A o~
The laberstory s enly resensilile for Fibece counted tn ¢iberarmm and AGL (A Fiderssce, which e depengent

w volume ctolletes By nonlaberstory personsl. & Accredi ted dor ML



Sample: 04253
FIBER TYPE and FIBER SIZE DISTRIBUTION
CHRYSOTILE  AMPHIBOLE  AMBIGIDUS  NONASEESTES

COUNT
Farticulates Analvied: 1 { 0 3%
§ of Particulates on Whole
Filter {in miilicnsi: 0,064 0.0064 0,200 0.2310
{oreentration of
Particuiatas (in aiilicn/ad: ¢.0008 0.0006 .0000 0,004
1 2¢ Count due tec ®articulates
> % un in lemgtn: 0.000% 100.600% 0.200% —_—
1 Count due to Fibers: 0.00C% 100,0007 0.000% -—
¥ Count due to Matrices: 100.000¢ 0.000% 0.000% -—_—
1 Count due o Bundles: 90,0001 0.000t 0.000% —_
% Count due tg Clusters: 0.000% 0.0001 0,000% _
MASS
Cencentration (in ng/a?): 0.1941 J.457 —_— —_—
1 o Mass due to
Particulates > 5 aa in tength: 0.000% 1000002 —_— —_
i Mass due to Fibers: 0.0002 100,000 ~ — ——
1 Mass due to Matrices: 100,000% 0.0002 — —
1 Mass due to Bundles: 0.0001 0.0002 —_— —_
1 Mass due to Clusters: 0.000% 0.0002 —_ -_

(>}

0.0125

0.3612

50,000%
30.0007
50.,060%

0.000%

0.600%

5.8912

96 .58
96.5891
3. 411X
0.000%

0.000%

TaTAL
FARTICULATES

38
0.2426

0.0224

sVaed

A 006u6
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n

Z 0D m

-4

Sampie : (43232
AMPHIBOLES

Fiberis) Less than T un in jength*

K i ) &) [ i R ) s

ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

10

G025 G.0%  0.075 0.1 W25 0.9 0.7% 1.0 1.5

fpprovimate Fiber Diameter in um (micrzons)

Cirer(s; Greater than or Equa! To § um in length®
-

MESIN]

) 3 8] Q O ) ) [

Larger

Al

0.02% 0.0%  0,07% g.1 0.25 0.% 0.75 1.9 1.5
Approximate Fiber Diameter in usm (micrans)

*3um of both histograms resresents 100X of Aephibole {ibers.

Larger

A 00057

9981 100 daav



ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

on Ele2chtron Mizroscopy (TEM) Faw [ata Shaet

_."
B
i
]
{1}
E]
It
0
1]
'
0

Cim2nsions in um {(microns?. Mass inm Ficocgrams.

BRI STRUCTURE ASRESTOS
CFENING ¥ TYRC TYPE LENETH THICENESS WIDTH Maz3
! 1- 3 nonasbestos
Z 4 nonastestos
3 - 8 nonasbestss
2 9 matrix chrysctile 3.50¢ 0.200 0.2040 2,317
4 0we-12 nenasbastos
5 13-13 ncnashestos
£ 16 - 21 nonashestcs
7 -3 ronashestss
3 24729 nonasbestcs
g 0 - 33 nonasbestos
0 24 - 77 nonasbestos
10 8 fiker actinolits 17,000 2.5000 8.7
4
- >
o]
lw
o
Mass of [hrysotile Farticulates 0.3120 o
Mass of fachibole Particulates 8,337 =
Tota! Mass of Ashestos Particulates 9.1477 —
®
(0
~

fmosite, Anthophyllite, Tremolite, Actinolite and Crocidolite are classified as Amphiboles.

STRUCTURE TYPES

Fiber - a fiber is a particle with an aspect ratie } 3:1 and parallel sides. Thickness is equivaient to diametsr.
Bundle - a bundle is a particulate composed of fibers in a parallel arrangesent with a ¢iber spacing < 1 diameter.
Cluster - a cluster is 3 particulate with interwixed fibers in a randoa arrangesent.

Matrix - a matrix is a ¢iher or {ibers with one free end and the other end hidden by a particulate.

A 00065b



EMS L

{sh RS IRY 8 9037hRd
THERTID. Doyl Wezten, i, Edizon

FaCdEST. S3AT-2 14250 Wvgten Asbestos

IEM AIF ANALTIID WUMRONELR ! (TAMAILD) LEVEL U

Duga: GCTIT S0

SAMFPLE I 04852
SAMPLE LUCATION:
Ras1d #2f Dan

F D
37mmQ=113

) o YOLUNE(L I TERS]: 10313_30/Y 25mmQ =243
F YER 21ZE K= Q
FRTER TRTOATT) P . GRID OPERINAS: /0 % Resuspended/100
{B=Bundie CaClster WM=Matrix} % Resuspended = -
ML Chrysofile _ 1 Amphibole
lype lype Type Type
s [C¥ Length|Thick | width fLength{ Thick | width th] Thick widmlLtngth Thick | widin JLength | Thick | width
/ 5
A7z
K 20 102 logw
. 2
912
515 |
Gl !
12
< (e
AR YA
joly b /S0l 0.5 [~ Y AlTheo y T
) / /D 1
_ e
N /
\"/
' I

Nonasbestos Fibers Present 1) Gypsum
(2) Glass

0(3) Cellulose
[J(4)Organic Fibers
58) Fibers Containing

Analyst;

Scope "—-:{—Dﬂfﬁ-'ﬁ/a/iﬁéu TAL &
:

Q.C. Check?

C uer_ L
Picwre [J Spectrum(J SAEDO #_______

Types

HAND CALCULATIONS

(2%mn) ~==> 0 0342 (

e —== - Qoo 2

U\ Vim ‘, U

Gideox# X079  mow T co. 9 S
el =t
Filer Accepted for Analysis: YesQ/No 0 -
©
it No, Reason for Rejection: g

A (00,3



Eﬂ_EH:TTF?CDPJ4\4[3F?C353C3C3FD\’ESEEFiCH&HEI_ALEBCJFRZKTCDF?HEESIPJCZ.

METHOODOL QGY = Yamate et al. 1784 . EFA tevel II

fir samples are firzt cozted with a thin laver cof CanDF irn a vazuum evagcrator. Small
gquares (agpraoxinately 3mm X 3mm) are subsequently zut cut from the coated filtar and placad
carton zide dowrh onto TEM cooper grics and placed in a Jaffe Wizk chamber 2ither
wita calorasorm (for colycarbonate fitters) or acetone (for MCE filtersz),

In the TEM analysis 4ibers are scrutinized at about 20,000Y bv mo*:no; sical
observation, selectad area =lectron diffracticn (SAED), ard snaray disosrsive X-ray
micrecanaiveis (EDYY, In a level 1 amalysis (not recommended by EMSL:

EDX analysis is omitted and chances for error and ambiguity increoase.
{. Yamate G., fgarwa! S.C., and Gibbons R.D. 1984, Methogplpgy for the Measurement pf Airborne Scbectos by Eiectran
Mizroszaev, Drast fenort. Washington, D.C.: Office of Resaarch and Jeve!ogaent, US Savircnemental Frotectisn Agercy,
Contract No, 48-02-2266
AMNALY ST 2 Alfred Baltz
EDLCATION
17344-47 Heidelberg University, Germany.
MA Physics, M™MA Fhysical Chemistry
EMEL DYMENT .
EMSL: Sinca 1754
1755-84 Sperry Comguter Svystem (Blue Bell, FA)
Electron Micraoscopist, Frinciple thsi:ist,
Staf+ Scisntist and Manager.
15860-L5 Franklin Institute Research Laboratory (Fhila. PA)
Sr. Physicist, Electron Microscopist.
13¥%d4-20 Atlantic Refinery Company, Sr. Physicist.
Meaper: Fhiladelonia Eiectron Mizroscopy Scciety (Chairsan 1974-75)
Internationa! Sotiety for Hybrid Mizroelectronics;
Arerican Fhysical Society; Electron Microscopy Society of Arerica.

LABORATORY DIRECTOR: Peter fFrasca, Ph.D.
EnucaTIon
Renssalear Folytechnical Institute, Troy, New York
1974 FhD(Fhysics), 1969 MS, 19467 BS
EMEL_QMENT
EMSL: Founder 1981
1979-35 Thaomas Jefferson University (Phila. FA)
Fesearch Associate Professor
lirector af Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of FProfessorial and Graduate Faculty
Mezber: American Incustrial Hygiene Soriety; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Micrcscopy Saciety,Naticnal Asbestos Council .
ir, Frasca has demonstrated extensive experience in elactron microscopy of asbestos acquired through 7 years of analysis
af astestos found in air, water, bulk and soil samples. He isplesented an SEM nethod which made SEM analysis of asbestes
filters commercially feasibie.This led to a publication in the EPAs Proceedinas of the Workshop on Monitoring and Evaluation
of Airberne Astectos Levels Foltawing an Abatement Progras pp 225-232, April 1955,
ELECTRON MICROSCOPE and EDX ¢=ar~1¢=;L_*r’:z ER
MICROSCOPE: JEOL 100C Analytical TEM
EDX ANALYZER: Kevex Delta III System with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
and t0llowing instrument repair. A 00(){)0
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173 HATTON QVENUE
WESTMONT, N,0,
06158

P11

10%6 STELTON RCAD
PI3CATRRAY, N.J,
02678
201-981-0550

i
FTLRNTA, SETRBIA
WY
#03-353-8200 40a-375-4044

Thursday, October (32, 1990

FROJECT ¢ 33247-21-01-3425/Millington Azbecstos
SAMFLE IDENTIFICATION : 04B46 ’

LOCATICON @ Field Elank 1

VOLUME ¢ BLANE

3r1d Qoenings Aralyzed ¢ 20

Sampie Condit:izn: Accepntable.

e A AR PR Ee A, .
1200 FEACHTREED STREET o

ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

NGELD DRIVE
TFD, YA32
01730

§17-375-7060

Fov F. Weston .

RE3C Frogect/BSA Faritan Tepot

23890 UWoodbhridse Avenus/Bldg. 209 Annes

Sdison, MJ 0SE37-2677
wsbastos Fiber Analysis by Transnission Elsctron Microscoocy (TEM),
Selective Area Electron Diffraction (SAED: and Energy Dizgersive
X-Fay Microcarnalysis (EDX) -—— EFA LEVEL Il Farrormed By The
Yamate et ai. Method.

ol Er- IS e L Coesa T ey
1. numbar of Astzstos Fibrous Farticulatss (AFF) Gnalyzed G

2. Number c+

Ngnasbestos Fibrous Partizulazss Analyzed @

Z. Numter of Ambiguous Fibrous Farticulatass

4, Tyrpefs) of Asbhestos @
S. Concentraticn of Asbestos Fibrous Farticulates

{on whale filter (in millions))
C-ncentration Detection Limits
£. (oncentration due to Asbestos Fibrous Farticulates

2qual to or greater than 5 usm (microns) in length :
{on whole filter (in millions) )}

(0.0 %D
7. Mass of Asbestos Fibrous Particulates :
(in nanograms[filter)
Mass Detection Limit ¢ i
8. Mass due to Asbestos Fibrous Particulates equal tao or

greater than Sum (microns) in length : 0.0 %)
{in nangarams/filter) '

0

nere detected

0, D000

0.,0032

Q,000

Q.aG00

0.0003

0.000

Comments: Filter Type: MCE, Filter Size: ZSmm.

Nonasbestos fibers present were: Fibers Cantaining: (A1,58i).

R K. Modenss

Fetar Frasca, FH.D. Laboratary Apcroved
Fresident Supervisor Signatory
» lamoratory (@ only ressonsiBle for ¢iDers counted in Clnrm’ and Aot In fiberascc, which g dependent

valume calleted By nonlaboratory personal. & Accredited For PLM

0981 TO00 Qqdg¥
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EMSL 1EM AIX ANALYSIS WORKSHEET (YAMATE) LEVEL il
- Date: ST %0
LapRaTORY & SN37a70 TAT. 24hr
SLICHTID RoyF o Vle2tan, e, Edizon SAMPLE ID: 04256
SAIMPLE LOCATION.
. Field Blank: 1
, AELY STHTL0 3428 M gron Ashestos IFA
37mmQ=1.13
YOLUMELITERS): 0.00 - 25mmQ=2.49
FiTEn SIZE° K= Q
Ft TCR T PP r GRID OPEMINGS: 0D % Resuspended/100
{BaBundle CsCluster M=Matrix) % Resuspended =
Chrysofile Amphibole
Go|_ _[NON NCTTY CTTY Tine Tuge Tvoe
s [G¥lase Length|Thick |width JLength| Thick | widih Langth! Thick | width fLength Thick { widin JLength | Thick | width
[ 1T
21&
Rl 2
H |0
5 1o
G g
Kl L7
ar | .
ok |
e
2
L (2
- Y12
(Y
(el o
(H
[Xlo whil
14 1¢
7} d. -
0] o 1
Nonasbestos Fibers Present [1(1) Gypsum HAND CALCULATIONS
Q(2) Glass
0(3) Cellulose
D (4)Organic Fibers
: H5) Containing
(< / 0 &
Scope #; : 3 /r 7 (2Smm} =Y 0.0£42 (M) >
7 <= = 0.007) &
G T 4 —_— o
Analyst: { ——
#, sy - S
Q.C. Check: . GiaBoxy__ $08579  Rw_J_cCo_g so 2
{ A
Cr wter__ b 4 Filter Accepted for Analysis: Yes K}/ No O prog
. N
Px...e [J SpectumOJ SAEDD # _______ i No, Reason for Rejection: N
Types
N

‘A O00u2

. e —
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ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

METHODOLOGY =

Yamate 2t al, 1924 [{3, EFA leve! II

Air samples are firzt coatad with a thin isver ¢f carbon in a vacuum evaporatar, Smal:
ey ares (acprorimately 3mm X 2mm) are subsegquently cut cut fram the ccatad filter and placs
carzon side down cnt: TEM copper grids and placaed in a Jafte Wick chamkber eithker
witn Inkorofarn (fo- polyzarbonate filters) or ac=2ton2 (tor MCE +iltezrs).

In thg TEM aralvzis 4ibers are scrutinised at sbout 20,000 by morphclogical
:s=eruat1:n, se'scted ar2a 2lectreon diffraction  (S4AED), and anergy Jissersive X-ray
mizrcans’yslis  (EDAY, In a level 1 analysis (nct recomrended by EMELD
B analysis 15 :mitted 9 d chances +or error and am“x,u1 f 1nr"ease.
L. Yemate 3., ~2a

of Airborne Ashestos by Electron
;nvxranmenta! Frctection dqancy,

¥.orcssa0y, Lrath Qﬂscrt. ua=hx1 tc

Contract Noo 62-UZ-004%

ANSLY ST ¢
ECUCSTION

1944-4%5 Herzelbs~g University, Germany.
MA Frygics

» MA Fhysical Chemistry
EMPLOYMENT
EMSL: Since 1594

D.... Of‘:ce ot Rcslar'h and Eevelﬂnvont, “5

Alfred Baltz

154%~24 Sperry Comput2r System (Blue Bell, FA)
Elsctron Microscopist, Principle Fhysic
Stass Ecientist and Manager.
D-&5 Franklin Institute Research Laboratory (Fhila. FA;
Er. Fhysicist, Electron Microscopist.
1924-25 atlartiz Redireny Company, Sr. Physic:ist,
¥arber: Fhilade'onia Slactron Micrescopy Seciety (Chairman 1974-750 4
International Scciety for Hybrid Micreelectronice;
American Fhysical Scciety; Electren Microscopy Sccisty of Am

ist

3y

-
aricd.

LABORATORY DIRECTORS: Peter Frasca, Ph.D.
SDLICATION
Fagrsszlear Falytechnical Institute, Troy, New York
1974 =nb(Fhysice!}, 1959 M3, 1967 BS
EMPLOYMENMT
EMSL: Founder 1981
1975-85 Thcomas Jafferson University (Fhila. PA)
Reszearch Associate Professor
Director of Orthopaedic Research
Directar of Ultrastructure and X-Ray Micrcanalysis Laboratory
Member cf Frofescorial and Graduate Faculty
Member: drerican Industrial Hygiene Society; Aserican Chemical Society; Phila. Electron Microscopy Scciety;
Scanning Electron Microsccpy Society,National Asbestos Council .
Br, Frasca has deronstrated extensive experience in electron microscopy of asbestos acquired through 7 vears of analysis
of astestos foynd in  air, water, bulk and soi! sasples, He implesented an SEM method which sade SEM analysis of asbestos
tilters commercially feasible.This led to a publication in the EPAs Proceedinas of the Workshop on Monitoring and Evaluation
g° Alrberae Asbestos fovels Feollowing an Abatesent Prooras pp 225-232, Aoril 1965,

TLECTRON MICROSCOPE and EDX aNAalLYZER
MICROSCOPE: JEOL 100C Analytical TEM

EDX ANALYZER: Kevex Delta II] System with Beryllium window detector

Instruments are routinely calibrated on the first work day of each mcnth
and following instrument repair.

z981 100 agv

00063



102 SADDON AVENUE 1054 STELTON SCAD {800 FCAZHTRET ITREST 2 De ANGEL] ZRIE
WEITMONT, N.I. PI3CATRWAY, N.J. ATLANTA, GEJRGIA BETFORD, MAsS,
05108 (eSS 050 1739

£079-858-4200 201-98-0530 434-355-404,

§17-275-7080

i Thursday, Octcher 13, 1570 X
Rov F. Weston
RERC Frogect/ CSA arxtan Depat
2293 Woodbridge enue/Eidg. 207 Annex
Edison, NJ 0983 A??

Asbecsteos Fiber
Selective Area

Analysis by Transmiss
Electron Diffractior

icn Electrecn Microscopy (TEM},
(SAED) and Erergy Dispersive

X-Ray Microanalysis (EDX) --- EPA LEVEL II Performed By The
Yamate et a'. Methtod.

FROJECT ¢

LICATION : Fiz
VOLUME ¢ BLANE

3347-21-01-3426/Mi11ington Asbesto
SAMFLE IDENTIFICATION ;
‘j Blank 2

04584

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

Grid Ooenings Ana!y 2d : 20
Samcle Conditicn: Accectable.
L_'ijf‘JC:PEELf = E L Dres T e
1. Nunber ot Asbsstos Fibrcous Fartxcu]atez (AFF) Aralyzed : 0

Z. Number of Nonashbestcs Fibrous Particulates Analyzed :

3. Numb=r of Ambigucus Fibrous Farticulates :
4. Tvopels) cf Asbestos ¢

5. Concentraticn of Asbestas Fibrous Farticulates :
(on whole fitter (in millions?)

ncne detected

Q0000

v Concentration [etection Limits 0.0032
&. Concentration due to Asbestos Fibrous Farticulates
2qual to or greater than S usm (microns) in length : (0.0 %) 0,000
(on whole filter (in millions) )
7. Mass of Ashbestcs Fibrous Particulates : 0.0000
(in nanograms/filter)
Mass Detection Limit : 0.0003 >
v
8. Mass due to Asbestos Fibrous Particulates equal ta or
greater than Sum (micrens) in length ¢ ( 0.0 %) Q.00 E;
{in nancgrams/filter) =
Comments: Filter Type: MCE, Filter Size: 2Tmm.
ot
e )
N
w

Peter Frasca, FH.D. * Laboratory
Fresident Supervisor Signatary
The labvoratory is Oonly resensible for fibers counted In nnru-' ang net in ¢éiberescec, which (s dependent

em  Lml.me cmit e au Aaa:-mmmstanc samamas? t drmesm tea can Ww

’fa!ﬁfd”“ﬂ‘”V
A

GOGL4



ciH1oL TEM AIR ANALYSIS WORKSHEET (YAMATE) LEYEL 1}

: — Date: SCT 1720
LARCRATORY # 9037571 TAT. 24t
SLENTID. Royf Westun, Inc., Edison SAMPLE ID- 04364
- SAMPLE LUCATIG: )
Field Plank 2 {A
JECT: 334721013426 Wflingran Asbestos
IF ASHED*
YOLUNEQLITERS): 0.00 ~ 37mm 0= 1.13
FILTER SIEE 25mm Q= 249
FILTER TYRE Wy 1 GRIDOPENNGS A/ ‘e
{B=Bundle C=Cluster M=Matrix) — R RESUSPENDED S
ND CHRYSOTILE AMPHIBOLE TYPE
G;fgg LENGTH| THICK |JEEE, |iencTh| THick |JXEE: liensTh) THick |SiEY [eneTn] THick vt
AV
> |9
AV
Tle
6 [P
* |6
s1é
l;." é}
2o
o
| |
/7]
14| &
N
o) €1
/7] &
/x 9’" ~
/9
Vil’a
NONASBESTOS FIBERS PRESENT [ GYPSUM(1) HAND CALCULATIONS z
5/ (3 cLASS(2) 3]
SCOPE® 0 CELLULOSE(3)
8 ORGANIC FIBERS (4) (25em} —=> 00642 (M) S
. Y T —————————— H
ANALYST: FIBERS CONT AINING(S] o(Ta 0.0032
Q.. CHECK: 4 (71 | orioBox 90927 crov___ K @
4 ’ N
COMPUTER : e FILTER ACCEPTED FOR ANALYSIS: YESE) NO(J
TURE O SPECTRUM [0 saed O s IF NO, YHY? FORM %1 RE: 4
. \PES

P

A GGGLS
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ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

METHODOL OGY = Yamste et al. 1534 [1), EFQ 1=2v2) I

a
Alr zarples are first cocated with a thin layer of car :-_n 1N a vatuum Svaparator, Small

squares laccroximate’y Zmm £ 3mm) are subsecuently cut out from the coated tilter and placed
caroen si1de Jown ento TEM czecper grids and placed in a Jac$2 Wizk chamber either
with

Flosroform ($or polyscarborate fitters) or acetone (For MCE filters).
In the TEM analysis f1bers are scrutinized at about 20,200X by marchalagical
gbsarvstior, selected area electron diffraction -:-E"r\, and energy dizpersive X-rav
micreanalysis  (EDX). In a level 1 analysis (nct recommendsd by EMSL)
EDX analysis i1c omitted and chances for error and ambiguity increase.
1. Yamate €., 2garwal S.C., ano Gictons F.D. 1984, Methgdgleay for the Measurament g¢ Aj~iorme 2stestag by Sleciesn
Mizrzsoopy, Dradt Report, Washingion, D.C.: Dféice of Research and Development, US Envircrmental Protection Agency,
Contract No, 52-07-278%
ANSLY ST 2 Alfred Baltz
EDUCATION .
1544-49 Heizelkerg University, Germany.

MA Fhysics, MA Thysical Chemistry
EMEL 2YMENT

EMSL: Sinca 1954
19£5-23 Sperry Computer System (Elue Bell, F2)

Electron Microscopist, Frinciple Fhysizist,

Sta+t+ Ecientizt and Manager.
1950-0% Franklin Instituts Research Laboratcry (Fhila. FA)

Sr. Physicist, Electron Microscopis:.
19%54-50 At'lantic Fefinery Company, Sr. Physicist,
Menper: “hiladeiphia Electron Microscopy Scciety (Chairman 1574-75);

Internaticnal Zociety ¢or Hybrid Microelectronics;

Anerican Physical Society; Electron Microscapy Society of America,

LABORATORY DIRECTOR:
EDUCATION

Férsselzar Polytechnical Institute, Troy, New York
1974 PhL!{Physics), 1969 MS, 1967 ES

EMFLOYMENT

EMSL: Founder 1981

Peter Frasca, Ph.D.

1975-8% Theomas Jefferson University (Fhilta, FA) %
Resesrch Associate Frofessor
Director of Orthopaedic Research - o
Director of Ultrastructure and X-Ray MicrBanalysis Laboratory o
Member of Frofessorial and Graduate Faculty s
Member: American Industrial Hygiene Society; Aserican Chesical Society; Phila. Electron Microscopy Society; v
Scanning Electran Microscopy Society,National Asbestes Council . ®
Dr. Frasca has desonstrated extensive experience in electron microscopy of ashestos acquired through 7 years of analysis @\
cf asbestos fcund in air, water, bulk and s0il sasples. He implesented an SEM method which made SEM analysis of asbestes
filters commercially feasible.This led to a publication in the EPAs Proceedings of the Workshco on Monitoring and Evaluatizn
of Airborne fsbestos Levels Following an Abatement Progras pp 225-222, Agri) 1983,
ELECTRON MICROSCOPE and EDX ANALYZER
MICROSCOPE: JEOL 100C Analytical TEM
EDX ANALYZER: Kevex Delta 111 System with Beryllium window detector
Instruments are routinely calibrated on the first work cay of each month g
and $o0llowing instrument repair. A GOGuL6b
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108 HADOCH AVENGE {054 STELYCN ROAD 1900 CEACHTRED STRRET
WESTMINT, N.J, FISCATAMEAY, NLT. ATLAN’A, R
CELI0 jeats w9
&7-353-4200 261-521-05%0 404-355-404¢
Thursday, Schober 15, 1990
Rov F. Weston
REAC Frzisct/GSA Raritan Depot
Za%¢ NDCﬂb'ld;E Avenue/R'dg, 209 Anne:
£dizon, MJ  0OE837-2479
fzhestos Fiber Analysis by Transmission Elechron Microscspy

Seiective Area Electron Diféractior

(SAREDH

617-27

and Energy Disper

ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Je ANGELD IRIVE
PETFORD, MASS.

0173
7S-7060

SE

: =

X-Fay Mizroanalysis (EDX) --- EFA LEVEL II Ferformed 3y The
Yamate et al. Method.
FROJECT ¢ 2247-21-01-3426/Mi%1ington Asaestsos
SOMRLE IDENTIFIZATION @ (4369
LOCATION ¢+ Las Elank
OLUME ¢ BLANE
Briz2 Openings Analyzed @ 2
Sample Condition: PRcceptabie,
—iordDhENEE T Coes T e
1, Numbsr of Asbastos Fibrous Farticulates (AFY) Analyzed 0

2. humber

o+ Norastestos Fibrous Particulates Analyzed

7/
3. MNumbzar of Ambiguous Fibrous Farticulates : 8]
4. Typei=s) o+ FAsbestos : none detected
S. Concsntration of Asbestos Fibrous Farticulates 0.0000
jgn whole filter (in millions))
r Concentraticn Detection Limit: 0.0032
&, Concentration due ta Ashestes Fibrous Farticulates
equal to or greater than 5 mm (microns) in length : (0.0 %) 0.00G
(on whole fifter (in millions) )
7. Mass of Asbestos Fibrous Particulates : 0.0000
(in nancgrams/filter) >
o2}
Mazs Detection Limit ¢ 0.0003 ©
o
B. Mass due to Asbestos Fibrous Farticulates equal to or 53
greatar than Sum (micreons) in length (g.0 %0 0.000
(in nanogarams/filter) .
Cocmments: Filter Type: MCE, Filter Size: 2%mm. ’f:
(}
Feter Frasca, FH.L. Laboratory Appr‘cved ; A OubLU7?
Fresident Supervisor Signatory
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Date: OCT 1790
LABORATORY #: 9037572 TAT_ 24He
SLIEHT D: RoyF. Weston, b, Edison SAMPLE ID: (4565
SAMPLE LOCATION:
Lot Blank -
JECT, TMT21-0124260 Mllington Asbestos ~ ~
_ IF ASHED *
YOLUWE(LITERS):  0.00 37mm Q= 1.13
FILTER SKEE" 25mm Q= 2 49
FLTER wr@pc eRDorEnNGs: 7 ) | .
- {B=Bundle C=Cluster M=Matrix)} S RTSUSPERDID 1
NOJ CHRYSOTILE AMPHIBOLE ypE
6® o5 Bl LENGTH| THIcK |JXEE. lLenGTH]| THICK s lLencTh! THick [gees JuensTu] THick BT
[ &
s
3 ler
VarA
&
(o lo-
g
Y1 €
|l
A
V24
4 y
(2
M11ér
(51
| &
JH &
(x|
(917 >
[v+]
O 7 o
NONASBESTOS FIBERS PRESENT [ GYPSUM(1) HAND CALCULATIONS o
[0 cLAss(2) . 2
SCOPE™® O] CELLULOSE(3) )
8 ORGANIC FIBERS (4) {2%0a) ——> 0.0642 (N} s
ANALYST : FIBERS CONT AINING(S) 3{Tad 0. 0032 A
Q.C. CHECK: GRID BOX ® K ?Qig ROV é
COMPUTER: FILTER ACCEPTED FOR ANALYSIS: vtsﬂ"} No[]
JURE [0 sPECTRUM [J sAeD OO * IF NO, YHY? FORM St RE: 4~
€S .

A 0OUGGY
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1
[l b § JEI'Crrmle = o ety TT ey
- = <
L H
<, Tyomis: o+ gzhestoz g rone cetsciad
R
. =+ Aszastos Fibrzus Fs-tizulatas QO ainiag
or rilYionim¥;
Cinceatratize Tetactisn Limit: SRR UNS)
&, Iongert-3tion gue t2 Ashestos Fibrous Farticulates
f e3ual %2 or greatar than S am (micrgonst ir langéh @ 05D N 0,00
- AFf/zz =~ millich/m®;
7. Mass of Asktestas Fibrous Farticulates @ QL7
(in rarogranz/mM
Mass Tetection Limnit O O00s
%, Mazs Zue to fshestos Fibrous Farticulztes ecual to or
grestz~ than Sum (mizrang) in length @ 0.0 %W 0,030
'in nanpergms/md
Czmments: Filter Tyoe: MCE, Fi!ter Size: ZSmm.
Msnastzstcs fiters present weres Bypsum, Glass, and Fibers Contairin
(at ,gir,
e
A 00073
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Frezioent Supervisor Signatory
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EMSL IEM AIM ANALYSIS WURKSHEET (YAMATE) LEVEL It
_/’
LABORATORY ¥: 9037769
CLIENT ID: RoyF.Weston, inc., Edison SAMPLE ID: (4831
SAMPLE LOCATION:

Upstaire Farruly Room

Date: OCT 1290

TAT: 24Hr

ALbbe

F o SpectrumJSAEDO#
Types =

if No, Reason for Rejection:

A 00075

DJECT: 334721-01-3426Milington AsbestosiGanison Residence T ASHED
. / 37mmQ =113
C‘ YOLUME(LITERS): 3773.7S 25mmQ = 2.49
FLTERSIZE: 25 K Q
FILTER TYPE: MCE PC GRIDOPENINGS: 2 0 % Resuspended/100
{B8=Bundle CsCluster M=Matrix} % Resuspended =
- No% Chrysotile . Amphibole
IyDe Iype YType Typs
# |{G¥|asB Length| Thick [width JLengtn] Thick | widtn J Length| Thick | widih fLength{ ThiCk | wiqin [Length | Thick | width
|} | &
2]/ [
31t
9
51y )
&y & 1/
vl LAY
¢lo A4 |
? |7 /. |
/0] 2- \\_/[ l
1AW s l
- e
.3
it
/51 & |
o |
171/
ple |
iz l
' [4
W | &
Nonasbestos Fibers Present &(1) Gypsum HAND CALCULATIONS
K(2) Glass >
- D(3) Celulose g
01 (4)Organic Fibers
JA&(S) Fibers Containing 8
AL g
Scope #___&- Date:/o/utfo0 {2Z5me) --=> 0.0642 (N}
a = p.000% oy
Analyst: G{¥n a
¥
Q.C. Check: BridBox # ©9127P Row » Col. s0.pP
C outek Fiter Accepted for Analysis: Yesfd No (J
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ELECTRON MICROSCOPE and EDX ANALYZER

MICROSCOPE: JEOL 100 CX-II Analytical STEM

EDX ANALYZER: PGT System 4 with Beryllium window detector
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ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

VAT g

m

—iatd e s E O Ky e B I ]
Fisrous Farticulatzs 4F=i aralyzed 5

Z. Mumzer o4 Nomzstestos Fibrsus Particl':ziss Anslvied z
3. Mwueamssr of Ambigucus Fibrous FParticalastas ¢
L, Twogighy o< hshbestos 1 nome cetestel
. Conzeontration of Ashestos Sidrous Farnicuolstss 02,2000
(i- &4%%7zc or millien/a®
-
Tzhzaenration Detection Limit:s 0,000d
I
&. Concantrztion due to Ashestss Fibrous FParticulates
234a’ ta or greater than £ um imizrons in lenzth @0 (G0 %) SO
(in AFR/zz or million/m®
o
7. Mazs gf Asbestos Fibrous Fartizulatss G . 0000 gg
{in nancsrams/m®
o
Maszs [2fectisn Linit g SRR =
3, Mzzs gug to ksbestos Fibrous Particulates egual to or st
z~2atar tman Sum (nizrgns) in lemgth @ C 0.0 %) 0.G0O0 53
(in nancarams/r3 ) =
Ccmments: Filtar Tyse: MCE, Filter Siza: Z%mm,
Nanaegbectos fibhers presen* were: Byosum, ard Fiters Containing: ({A!,51i:.
fE%2La,q:s:ziié;;:gii;.»si;\ 14. (}()(’:w:y
Faeter Sragca, 7.0, Laboratary Aporavad
Presizsnt Supervieor Signatory

2
The ladoratory s only resonsiDie for $iDers counted IR 4 100F8 /M8 aNd not in ¢iberes/ce., which (e @ependent

on volume colleted Dy nontaborastory personal. & atcredrted dor PLM



EMSL

LABORATORY #: 90377790
CLIENT ID: RoyF.Weston, inc., Edison

WNECT: 3347-21-01-3426(Mllington Asbestos/Garrison Residence

FILTER SIZE:
FILTER TYPE: PC

{B=Bundls CsCluster M=Matrix)

1EM AlM ANALYSIS WURKOREE] (TAMAIE) LEVEL Ut

Date: OCT 1890
TAT: 24Hr
SAMPLE ID: 04833
SAMPLE LOCATION: 1.
Upstairs FamilyRoom-LB2 \-4/, W
IF ASHED *
37 mmQ=1.13

YOLUME(LITERS): §771.25 / 25 n(\)m Q=249

GRID OPENINGS: __ ~) - Ke

% Resuspended/100

% Resuspended =

- Noq Chrysotile Amphibole
lype
# [G*lasp Length|Thick %%?h Length| Thick ]V:Iyi%t!h Length| Thick | width JLength| Thick fv’.ﬁ(’n Length | Thick :‘:Vyfgl!h
/1
(/)
‘—,")—rg) I
(7 l
S0
(AL _
71/ o N
N =N
717 71w 4\
717 NS /.
v NN
Pl —1
. A
L2
JC/
A
4 |
I/('/\ ey
il |
Q7 {f" ' _
Nonasbestos Fibers Present (24HGypsum HAND CALCULATIONS
0(2) Glass
D(3) Cellulose
((4)Organic Fibers
bers Containing o
5
Scope #; - -‘C-l 1Y {25um) “"/0.0642 M b, 57037
ol ' Tertad = ’ . e
Analyst_(_ A\ Y. ML e RIS EALY A=A S
Q.C. Check; cidBoxs 07099%  row M co 75 9 s
= /_ — q
C e L Filter Accepted for Analysis: Yes 3No O N
Types

A 00078 __
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Masz3
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Troy, New “oru
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w
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ELECTRON MICROSCOPE and EDX AaNALYZER
MICROSCOPE: JEOL 100 CX-1I Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
Inrst=umonts z~2 routingly calieratzd on the ¢irst work day of 2ach month A N rrg e
A GO0

amgd <2llp ing instrumert recair.
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natyzis {ETY) === EFA IT RFam~vzorosd By Trz
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TION ¢ 0423C
~z Camity Soca
Lihers
vzzd ¢ 20
Fzcectabie,
:
L. oNumcer s+ Szzeztcs : 2
2. nopzer o ngrasztestze Fibrous Particilates Analuzsd z
2. MNsmber of Ambigucus Fibrous Farmticulatzs 3
4, Tyoe's: o+ bzrsstas ngre Sshectsel
Z. Zongzntraticn of Aspecstaos Fiaraus Carticulatas
{in PFF/cT - million/n®
—cngc2-tration Tstection Limit: L0004
-f
€. Jzrzartration 2ue to Asbestos Fibrous Farticulates
2quz! 43 or greater than 5 asa (wicrcns: (0 Tenghth @0 (0.0 0 Q.00
{in AFFPscz zr million/m®)
T, Mass of Ashestos Fibrous Farticulatss L3000 g;
{20 nancsrams/m?) =)
Yagz Tatectian it e 2 o
Limit o
[
. Mass cus %D hksbestce Fibrous Farticulates ecual to o
greatar t=an Sum (mizrcns) in length {20 % CLO0G -
{im mamsgramsnd ) 53
Tommants: Fi!te Tsne: MCE, Filte® Size: 2Smm. -~
Nonashestos fisters present weres Fibers Containing: (RY,Si).
Fetar Frasza, FH.0, Lazorator focroved
! = . < A 00680
Erezident Suparvisor Signatory <Y
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EMSL IEM AIM ANALYSIS WUHKSHEE] (YAMAIE) LEVEL N

LABORATORY #. 9037771
SLIENT ID: RoyF.'Weston, Inc., Edison

SAMPLE ID: 04825
SAMPLE LOCATICN:
Downctairs Faruly Room

Date: OCT 1890
TAT; ZdHr

A

JJECT: 3247-21-01-3426Millington Asbestos!Ganison Residence FASHED™
X / 37mmQ=1.13
YOLUME(LITERS):  8850.00 25 mm Q = 2.49
FILTER SIZE: K= Q
FILTER TYPE: PC GRID OPENINGS:  ,<0() % Resuspended/100
{B=Bundfe CaCluster M=Matrix) % Resuspended =
Chrysotile 4 Amphibole
GO | |NON T T Tioe Tie T
# {G¥ [asBlLengtn{Thick [widtn JLength| Thick | width ] Length| Thick | widin JLength | Thick | widin JLengtn | Thick | widin
AV

’.
—

SSRANNSSNSS

\ \\]‘ )

N
AT

LR s | OB R

(/)

( :

Rl

Nonasbestos Fibers Present {3(1) Gypsum
0(2) Glass
[3(3) Cellulose
0(4)Organic Fibers
@5y Fibers Containing
Al <

Coi  Jten
P. s+ SpectrumOSAEDO#

Types

HAND CALCULATIONS

-

[ 7 6({Tm )

{25mm} —=> 0.0642 {XN)

0, 000:

(
GridBox# T 9 9T Row () Col. 8’§ /O

Fifter Accepted for Analysis: Yes (O
if No, Reason for Rejection:

No O

100 asgv

SL8T
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ELECTRON MICROSCOPE and EDX ANSLYZER
MICROSCOFPE: JEOL 100 CX~-II Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
insTrurents routl calibrated on the first work day of each menth v ye
irs e are rnel 31103 w ’ [1 00083

IR i1
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LABORATORY ®: 9037772
CLIENTID. RoyF.Weston, inc., Edison

CAROTE PN L PN TPV S WIWF T WP EE AW JEmEn ¢ |t FleTiet ¢ ang mrem ¢ WRas o

SAMPLE ID: 04237

Date: OCT 1830
TAT: 24Hr

SAMPLE LOCATICN: .
Mester Redrocin ' {
JECT: 3347-21-013426!Mlington AsbestosiGartison Residence ﬂ#‘%’g‘ﬁ‘gg :
. / 37mmQ=1.13
FILTER SIZE: - K= Q :
FILTER TYFE E) PC GRID OPENINGS: — % Resuspended/100
* °  [B=Bundle CsCluster M=Matrix) % Resuspended =
col  Ihon Chrysotile Amphibole
Iype Jype Type Type Type
#_{C¥ lasB{Length|Thick |width Length | Thick | widih | Length] Thick | widin fLength | Thick | widih JLength | Thick | widin
L7
27
A/
SV /) |
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NEY [\ /.
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s vea
- Aodsd
S/
IR X
/{(4 (=t o
L7405
/XX
Yailla
NS T
Nonasbestos Fibers Present (@4t] Gypsum HAND CALCULATIONS
0(2) Glass
0(3) Cellulose
(4410rganic Fibers i
{3(5) Fibers Containing o
Scope #_o_Z_D.mL{f{_ {25mm} ——=> 0.0642 (N) 3 =4
B T L0TD: =
Analyst: e 0 /73,52576™Y
: -
L ¢ [o 2]
. - <
Q.C. Check Grid Box # 8:9()(79/( Row P Col. 7 ? 07 . =
Cc  Jter; -~
e Filter Accepted for Analysis: Yes 3-No (O
F :ASs
O SpectumD SAEDO #___ if No, Reason for Rejection:
Types___
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ELECTRON MICROSCOPE and EDX ANALYZER
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT S»stem 4 with Beryllium window detector
Imstruments are routinaly calibrated en the first werh day of =ach neonth
arg f2ilowing instrument repair.
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LABORATORY®. 9037773
CLIENTID: RoyF.Weston, Inc., Edison

JWECT: 3247-21-01-3426illington AsbestostGanison Residence

TEM AR ANALYSIS WORKSHEET (YAMATE) LEVEL Il

SAMPLE 1D: 04832
SAMPLE LOCATION:
Field Blank

Date: OCT 1890
TAT: 24Hr

Dbl

IF ASHED *
/ 37mmQa=1.13
YOLUME(LITERS): 0.00 25mMmQ = 2.49
FILTER SIZE: 5 ~ Ke o
FILTER TYPE! PC GRID OPENINGS: z->~U % Resuspended/100
{B=Bundle C=Ciluster M=Matrix} % Resuspended =
o Ion Chrysotile . Amphibole
s {G¥asB Length|Thick |width JLength| Thick | width | Length| Thick | width JLength | Thick a'f,f,, Length | Thick %ﬁfn
/()
207 | -
e
(/)
%’
- .
51 VZL |-
) ~ ™ ]
2] Z T
1% Nt A/ |
Y
V&) [ |4 |
VA, 1= [
_ oAl
_ Ay |
)
=)
/AL 7
/‘ La
c‘v’é")i Z }
4
Nonasbeslos Fibers Present [J(1) Gypsum HAND CALCULATIONS
0(2) Glass
(3) Cellulose
0O (4)Organic Fibers
0(5) Fibers Containing ™
o
v}
Scope #._ : /0// {25an} —> 0.0642 (X} 003
) 7 — T T = . = P o
Analyst./ . QA‘EL‘[J L 5(" 3 2
Q.C. Check; GidBox# YING9 Y. Rov&%l.j £ /0 =
Co:. .Jter =
b ~ Filter Accepted for Analysis:Yesm/ No (O -
P. 2D SpectrumlJ SAEDD 2 i No, Reason for Rejection:
Types
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> < in Elegcoron Micrzzzooy Lab

LaBORATORY DIRECTOR:: Peter Frasca, Ph.D.

vrachnical Institute, Troy, New Yor:
zs}, 1947 MS, 19&7 ES

Jatéarson University (Fhila, Fa?
Rezesrzh Asscoiate Professor
Directer of Crthocaedic Research
Tirgcstoe of Ultrastructure ar? X-Ray Micrcara’ysie Laboratory
Member o+ Frofaessorial .and Graduate Faculty
¥zoher: Smerizan Infustrial Hygigre Society: Aserican Chesical Societv: Phita, Electron Mizroscopy Societys
Szanning £'aztron Microscacy SecistyMational Astestas Council
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tilters zamzerciallv feasible.Thiz led %2 a publication in the EPAs Procesdings ps 4ne Werkchop gn Monitoring and Evgiuatise
2f Atrziona dszastss _awels Follcwing ap dhatamsent Sragras 3g 225-232, dori! 1955,
ELECTRON MICROSCOPE and EDX AatNalL Y Z2ER
MICROSCOPE: JEOL 100 CX-1I Analytical STEM
EDX ANALYZER: PGT System 4 with Beryltium window detector
Instrumants ars ﬂc¢t.ne1y’:al‘brated on the f1r-st work Zday o+ each menth
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EMSL TEM AIR ANALYSIS WORKSHEET (YAMATE) LEVEL i

-

Date: OCT 1890
LABORATORY #: 9037774 — TAT. 24Hr
CLIENTID: RoyF.Weston, Inc., Edison SAMPLE ID: (4824 '
SAMPLE LOCATION: -
- Lot Blank Lll—tu
JECT: 3347-21-01-3426¢Milington Asbestos/Gamison Residence IF ASHED *
~ 37mm Q=113
YOLUME(LITERS): 0.00 25mm Q = 2.49
FILTER SIZE: K= Q
FILTER TYPEWCE JPC GRID OPENINGS: ) &) % Resuspended/100
{BzBundle C=Cluster MzMatrix} % Resuspended =
t Chrysotile T Amphibole
GO| _ [NON Type Tine Tipe Tyoe
# {G* (asB|Length|Thick |widih Length | Thick | widih | Length| Thick | widih §Length | Thick { widin fLength | Thick | widin
) |
A7)
A
Sl
yAles ] |
2\ pua N
(/) L . \
i) AU A
[ TP
77 [
A i ¥’
. A -
~ 6"%}
A7
7
i iva
14/
Nonasbestos Fibers Present (1) Gypsum HAND CALCULATIONS
0(2) Glass
0(3) Cellulose
0 (4)Organic Fibers
Q(5) Fibers Containing
Scope ,-,-,2 3 , J {25mm) —? 0.0642 (M)
L g ey = _L.0032— &
Analyst_(/ 1} oL - ( o
!: 1
Q.C. Check: GidBox #7G 9 Row Q __col._7 g 9 . §
Co  tter. Filter Accepted for Analysis: Yesm/ﬁo a -
P * [ Spectrum(] SAEDOI & It No, Reason for Rejection: §
Types —
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LABORATORY DIRECTOR:=: Peter Frasca, Ph.D.

1 Institute, Troy, New Ycork -

=7 M5, 1857 ES o

=5 L U

EMSL: Founder 1981

1375-2% Thomas Jeféerson University /Phita,. FAY g;

=gsearzh Assacis*e Professer =
firectcr of Orthcpaedic Resaarch .

Dirgcuor of Ultrastructure and X-Ray Micr2analysis Laboratsry oy

MemZar 0Of Frofeesorial ard Graduate Faculty g

Menger: Anerizan Incustrial hygiene Sgciety; American Chemiza! Societvy Phila, Electron Microscopy Society;
Scanning E'actran Microscoov Seciety,Naticnal Astestgs founcil
Ur. Frasca nas zenonstrated extensive evperience in efestron micrasccov of asbestis actuired through 7 vears of araiveis
of aszasts found in  air, water, bulk and soi) samoles. He isalesentad an SEM sethcd which made SEM analysis of astest:
filters commeroially ‘easible.This led to a oublication in the EPRs Prozeedinos of the workshop on “onitoring ard E.aluztion
1saing an Sbatasant Prograg op 225-0327, 4pril (983,
ELECTRON MICROSCOPE and EDXX AaNaAaLY ZER
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX AMALYZER: PGT System 4 with Beryllium window detector
Instrumants are routinaly calibrated on the first work day of 23ch month ,ﬂ_ ()()()f)jL
ard fcllowing instrument repair.
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Roy F. Weston, Inc. CHAIN OF CUSTODY RECORD/LAB WORK REQUEST Nve: 33/(Y .
REAC, Edison, N.J. . Mill IQF,_\ &Jﬂshﬁ /Giar Cec \lonee p
EPA Contract 68-03-3482 :'m ﬁﬁ"m'l.« -~ 2.{-0 ﬁérm i g
RFW Contact: _Uwsmpm L1~ 22~ pue Date: 2
SAMPLE IDENTFICATION 26 ANALYSES REQUESTED ~
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The de rabla requirements for Metals analyses are as follows:

he analysts’ noteboock which shows not only results,
but also st d curve used.

2. A list of instrum d method detsction limits for each
compound analyzed.

3. A copy of the sample digastion

4. Tabulatad sample rasulta.

5. Tabulated MS/MSD results.

6. All instrument printouta and notebook pages for atandard curve.

The deliverables requirements for all other analyses are
as follows:

1. Copies of all analysts’ notebook data.
2. Tabulated sanmple results. .

3, Tabulated MS/MSD duplicate results.

4. Copiss of standard curve used.

Coples of all raw data.

The following is the Roy F. Weston Penalty Clausa:

Wnenever a data package is lata a 3§ reduction in total charges will
occur on the first day, an additienal 2% reduction in the total
charges will occur on tha second day and additicnal 18 reductions

in the total charges will occur on the third and each additional day
a complete data package is late.

Tha turn around time begins with the dats your laﬁoratory takes
custody of the samples. If the receipt of the amples is after

10:30 anm, the turn arocund time will begin on the following day,
unless otherwise specified. .

Bl I Y

A" GULGY

L88T TO00 Qdv



— o ——— —

Notebook No.
PROJECT Continyed From Page
[} L On ptr tERQ I
{w ata-} u-a_)r\'ﬂ -Pzd{)
903718 P ﬂJ-oy (Lod, o Vi {20 ./f’; fo Ic»kc%c.as'
JQ)i]_}I] 1015 "NBY = o5 & — 7 1208 .75 70 foX e}
(N oy ;mjimw L= |_A b2gh 25 o !
1] L | ;
16 (3 folon /?I o I L
A7~ ! : |
LY 3 s ?
2032772, P_-EJO '{ ) . ci | 1 n( Va 192 e B o.on0 l
gr ll}CL: , , l
‘iojjg‘t?'i }{- 2., o o Lo (0! poayrd L
] . i :
m:n?(? 14 o1 o A;__;,csgn.aq\ ! ecr0
03790 3503 ér e | 14! /iwpa 10 _wcdee] |-
BV |3dnt/ &~ |yt st / Q;Am
‘ [ L] |
L &c%_ée' 29, ‘ } v L ;
| CJ’:e;yo;a i : | L
| ; \ . i : | -
03276 ! 02’5’ / o t Y £223. 05" | sovar, =
| | B
—t P
R
.
=
[
1
|
= 1
®
3
Continued on Page 1
Read and Understood By
Signed Date Signed




] /7“ /d Notebook No. 45
PR ey er e g3 A VB & s sl )
10/ Rk N
4.@@@]@, A | 14 QL. /5*}15’ 0. 60/ | A
376_3}»/ T[’ @) 011 4 ~',_'_;f L A . T A
3702 ¢ | & 14 5102, 75 ] 003 | A~
W &G/ | fileston | 4124, Q/3¥.rol | {a | 0. U3 | B
57 Gl ANERE 6yZ2icv | (/0 | 6, 0020 S
2 Le3 AP v A /6230/d | Y| 6.000 9 =
271 (ole i LT 1A7L T VA32S,H0 T 1/ 10, ko037 | -
10f19/90 L
[ 57770 | [(lestord 10 13 S77/:25 | | So| 0.02037 I
39727/ 7 Ol 1R X900 | | R 0.CUD3L F—
A7 VAN, C.ao 2o | £.00204 b
7774 vl 1O 10 0L ao =2p | olcpAal b
A7073 | fekeatan|pl L B 06, DY (ool Cleae37 -
:»7V7<~7/ Kend at-fst 1o VBaPxd /0| 0. b/0 [
e, J_? MVVAN J2on, || VO | dldad -
9 17 iy Adord [ [ /g [ 0lobd 14
2o pdd [ T ar o] Tidenl 5 T ola/] o
| |
| |
| | .‘
] ¢
Z
3 o
L——f Continued on Page .::0
Read and Understood By
Signed = Date Signed Oate 'Cc?

A OGS



ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

108 HADDON AVEME 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE
WESTMONT, N.J. PISCATAKAY, N.J. ATLANTA, BEORGIA BEDFORD, MASS.
08108 08858 0209 01730
$09~858-4800 201-981-05%0 404-355-4045 617-275-7080

Saturday, October 20, 1990

Roy F. Weston

REAC Project/GSA Raritan Depot

2890 Woodbridge Avenue/Blidg. 209 Annex

Edison, NJ 08837-3479
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) =-—— EPA LEVEL II Performed By The

Yamate et al. Method.

Project @ 3347-21-01-3426/Millington Asbestos/Huhn Residence

_TEM SUMMARY REPORT

CONCENTRATION OF

SAMPLE VOLLME TIPE OF } STRUCTURES  ASBESTOS STRUCTLRES
10 (liters) ASBESTOS ASB NONASB WFP/cc  AFP/cc )5 MASS MASS )5
04841 8746.20 none detected O 2 0.0004  0.0000 0.0000  0,0000
04843 8765.00 none detected 0 & 0.0004  0.0000 0.0000  0.0000
04844 31,25 none detacted O 828 0.0004  0.0000 0.0000  0.0000
04945 Bl ank none detected O 0 0.0032 0,000 0.0003  0.0000
04846 Blank nonedetected 0 0 0.002 0,000 0.0003 0,000

For none detected samples nuaber under AFP/cc and MASS are detection limits.
AFP - Asbestos Fibrous Particulates.

AFP/cc - Concentration of Asbestos in AFP/ccj for blank sasple AFP/cc represents nusber of AFP in million Fibers/Filter,

AFP/cc

3 - Concentration due ta AFP greater than or equal to 5 aicrons in length.

MASS - Mass of AFP in ng/a®jfor blank sasple MASS represents the mass of AFP in ng/Filter.
MASS )5 - Mass due to AFP equal to or greater than 3 aicrons in lensth, .
A 00006

FPeter Frasca, FPH.D.

]LaboratuyE ) : S Approved

President Supervisor Sianatorv

068T 100 agy



ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

108 HADDON AVENUE 1055 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE
_WESTMONT, N.J. PISCATAWAY, N.J. ATLANTA, GEDRGIA BEDFORD, MASS.
~ 08108 08858 0309 01730
£09-858-4800 201-991-0550 404-335-4044 617-275-7080

Saturday, October 20, 1990

Roy F. Weston

REAC Project/GSR Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Annex

Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) =--- EPA LEVEL II Performed By The

Yamate et al. Method.

PROJECT : 3347-21-01-34246/Millington Asbestos/Huhn Residence
SAMFLE IDENTIFICATION : 04841

LOCATION : Bedroom

VOLUME : 8746.200 Liters

Grid Openings Analyzed : 20

Sample Condition: Acceptable.

CONDERNSED O Tes
1. Number of Asbestos Fibrous Particulates (AFP) Analyzed 0

2. Number of Nonasbestos Fibrous Particulates Analyzed : 2

3. Number of Ambiguous Fibrous Particulates : 0

none detected

~ 4, Type(s) of Asbestos @
S. Concentration of Asbestos Fibrous Particulates : 0.0000
(in AFP/cc or million/m®)
Concentration Detection Limit: 0.0004
4 6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 usm (microns) in length : (0.0 %) 0.000
(in AFP/cc or million/m®)
7. Mass of Asbestos Fibrous Particulates : 0.0000
(in nanograms/m?®)
Mass Detection Limit 0.0000
8. Mass due to Asbestos Fibrous Particulates equal toc or
0.000

greater than Sum (microns) in length : ( 0.0 %)

{in nanograms/m® )
Comments: Filter Type: MCE, Filter Size: 25mm.

Nonasbestos fibers present weres: Fibers Containing: (S8i,S,Ca).

; &&,j
€
Peter Frasca, PH.D. aborat Approved A OUO‘

President .. Supervisor Signatory
Y m’ and net In finerasse, Whiah ic dopondont

o The laberatary ia only ressnsible éor ¢ibers counted In 41
on velume colleted by nen)aberatery personsl . & Ascredl! ted fer PN
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EMSL TEM AIR ANALYSIS WORKSHEET (YAMATE) LEYEL 1]

TAT

-‘~6—ATE: ./&Z ﬁﬁ??

LABORATORY & &7 02 757/ sampes @ 44/ — 610aB 3451
CLENT: __ES 2] LOCATION: B fo(/ Yoo m PREP ARED BY: _fak_m
L MLL G 1 ' — .
S ——TTT Y siret s
FILTER SIZE: %;7 " GRID OPENINGS: . 2.0 _ . 25mm Q= 2.49
FILTER TYPE: PC {B=Bundle C=Cluster M=Matrix)} =
CHRYSOTILE AMPHIBOLE
NO TYPE TYPE

53 LenoTH| THicK | JXEES

LENGTH| THICK 1 |LENGTH

THICK |winTs |LENGTH| THICK lWipT

SRS NS

2

[aN
~—

D o R D ok eIRIN-RRQRD

Y
19
A
(£
%
2|
24 :
NONASBESTOS FIBERS PRESENT [ GYPSUM(1) HAND CALCULATIONS '
EGLASS(Z)() L :
CELLULOSE(S | i
Doacmlcnamsw m""‘?} - _—-{-1"253" o e
SCoPE® 3 FfERS CO?IAINING(S‘ L G{ym 3)
MALYST:__ OO Sam —> peaz b 5
oc. creex: L9 B ovm3y €, 000 ¥
T ~ ormp Box *— %220 Rov__1=
Ce. PUTER:

JRELQ] SPECTRUM [0 saAED O ®

TYPES

F NO, YHY?

—
=

FILTER ACCEPTED FOR ANALYSIS: YESEZ No[J

FORM ®1 RE: 4
A 000LS&
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ELECTRON-MICROSCOPRY SERVICE LABORATORES INC.

~ METHODOL OGY 2 Yamate et al. 1984 [11, EPA level II
Air samples are first coated with a thin Yayer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and place
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by merphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)

EDX analysis is omitted and chances for error and ambiguity increase.
1. Yasate 6., Agarwal 5.C., and Gibbons R.D. 1984. for the Measurement of Airborne Asbestos by Electron
Microscogy. Draft Report. Mashington, D.C.: O#fice of Research and Developsent, US Environmental Protection Agency,
Contract No. 68-02-3266
ASNSLY ST 2 Timothy 6. Schneider
EDUCATION
1980-81 State University of New York at New Palt:
MA Bialogy
1975-78 State University of New York at Plattsburgh
BA Biology
EMPLOYMENT
EMSL: Since 1984
1986-Present Thomas Jefferson University (Phila. PA)
Dept. of Surgery
Research Associate, Electron Microscopist
1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Etectron Microscopist
Mesber: E£lectron Microscopy Society of Asericaj
North Carolina Society for Electron Microscopy and Microbeas Analysis;

LABORATORY DIRECTORT=: Peter Frasca, Ph.D.
EDUCATION
Rensselear Polytechnical Institute, Troy, New York
19v4 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT
EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA)
Research Associate Professor
Birector of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculfy
Mesber: Aserican Industrial Hygiene Society; Aserican Chemical Baciety; Phila. Electron Microscopy Society;
Scanning Electron Micrescopy Society,Mational Asbestos Council .
Dr. Frasca has desonstrated extensive experisnce in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. He implesented an SEM eethod. which sade SEM analysis of asbestos

filters coasercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation

of Airborne Asbestos Levels Following an Abat pp 45232, April 1985, _
ELECTRON MICROSCOPE and EDX ANASLYZER

MICROSCOPE: JEOL 1200 EX Analytical STEM
EDX ANALYZER: Kevex Delta Il System with Quantum thin window detector

Instruments are routinely calibrated on the first work day of each monthA 000439
and following instrument repair.
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108 HADDON AVENUE 1054 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE
WESTMONT, N.J. PISCATANAY, N.J. ATLANTA, GEDRGIA BEDFORD, MASS.
08108 06258 - 30309 01730
£09-858-4800 201-981-0550 404-335-4046 617-275-1080

Saturday, October 20, 1990

Roy F. Weston

REAC Project/GSA Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Annex

Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) -—— EPA LEVEL Il Performed By The
Yamate et al. Method. '

PROJECT ¢ 3347-21-01-3426/Mil1ington Asbestos/Huhn Residence
SAMPLE IDENTIFICATION : 04843

LAOCATION : Basement

VOLUME : 8765.000 Liters

Grid Openings Analyzed : 20

Sample Condition: Acceptable.

CONDENSED DT

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed : 0
2. Number of Nonasbestos Fibrous Particulates Analyzed @ 6
3. Number of Ambiguous Fibrous Particulates : 0
4, Type(s) of Asbestos : none detected
5. Concentration of Asbestos Fibrous Particulates @ 0.0000
{in AFP/cc or million/a®)
Concehfration Detection Limits 0.0004
6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than S mm (microns) in length : (0.0 %) 0.000
(in AFP/cc or million/m®)
7. Mass of Asbestos Fibrous Particulates : 0.0000
(in nanograms/m?)
Mass Detection Limit 0.0000
8. Mass due to Asbestos Fibrous Particulates equal to or o
greater than Susm (microns) in length : ( 0.0 %) 0.000 3
{in_nanograms/m® )
Comments: Filter Type: MCE, Filter 8ize: 25mm. o
Nonasbestos fibers present were: Gypsum. ot
M :
o
o
-

Peter Frasca, PH.D. Labaratary _ Approved 010
President Supervisor Signatory . ;l 0

The Yaberatery is ondy resensible for ¢ibere counted In Fl10ere/mn and Rot In dibereses, which 18 dopondent

on velume selleted By nsnlaneratery persenal. ® Asered ted for PLN
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ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

METHODOL.OGY & Yamate et al. 1984 [11, EPA level 1l

Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological
chservation, selected area electron diffraction (SAED), and eneray dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)

EDX analysis is omitted and chances for error and ambiguity increase.

1. Yasate 6., Agarwal S.C., and Gibbons R.D. 1984. Methodology for the Measuresent of Airborne Asbestos by Electron
Microscopy. Draft Report. Mashington, D.C.: Office of Research and Development, US Environsental Protection Agency,
Contract No. 68-02-3264

ANALY ST 2 Timothy G. Schneider

EQOUCATION _
1980-81 State University of New York at New Palt:z
MA Biology
1975-78 State University of New York at Plattsburgh
BA Biology
EMPLOYMENT

EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)
Dept. of Surgery
Research Associate, Electron Microscopist
1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist
Mesber: Electron Microscopy Society of Asericas
North Carglina Society for Electron Ricroscopy and Microbeas Analysis;

LABORATORY DIRECTORT: Peter Frasca, Ph.D.
JEDUCATION
Rensselear Polytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT
EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA)
Research Associate Professor )
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Mesber: Aserican Industrial Hygiene Society; Aserican Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has desonstrated extensive experience in electron aicroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. He isplesented an SEM sethod which sade SEM analysis of asbestos
filters comsercially feasible,This led to a publication in the EPAs Proceedings of the Workshop on Monjtoring and Evaiuation

of Airborne Asbestos Levels Following an Abatesent Prograg pp 225-232, April 1983,
ELECTRON MICROSCOPE and EDX ANASLYZER

MICROSCOPE: JEOL 1200 EX Analytical STEM

EDX ANALYZER: Kevex Delta lII System with Quantum thin window detector

Instruments are routinely calibrated on the first work day of each month

and following instrument repair. A 00102

100 dgav
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ELECTRON-MICROSCOPY SERWCE LABORATORES INC.

108 HADDON AVENUE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELD DRIVE
WESTMONT, N.J. PISCATAWAY, N.J. ATLANTA, GEDRGIA BEDFORD, MASS.
08108 08858 009 01730
609-858-4800 201-981-0550 404-355-4046 617-275-7080

Saturday, October 20, 1990

Roy F. Weston

REAC Project/GSA Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679

Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive

X-Ray Microanalysis (EDX) --— EPA LEVEL II Performed By The
Yamate et al. Method.

FROJECT : 3347-21-01-3426/Millington Asbestos/Huhn Residence
SAMPLE IDENTIFICATION 1 04844
LOCATION : Family Room

VOLUME : 7431.250 Liters
Grid Openings Analyzed 1 20
Sample Condition: Acceptable.

P

CONDENSED DaTe

-

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed :
2. Number of Nonasbestos Fibrous Particulates Analyzed :
3. Number of Ambiguous Fibrous Particulates :

4. Type(s) of Asbestos :

828
0

none detected

S. Concentration of Asbestos Fibrous Particulates : 0.0000
(in AFP/cc or million/m®)
Concentration Detection Limits 0.0004
(4
6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 sm (microns) in length : (0.0 %) 0.000
(in AFP/cc or million/m®)
7. Mass of Asbestos Fibrous Particulates : 0.0000
(in nanograms/m?®) ‘
Mass Detection Limit 0.0000
8. Mass due to Asbestos Fibrous Particulates equal to or
greater than Sum (microns) in length : ( 0.0 %) 0.000
(in_panograms/m?® )
Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present were: Fibers Containing: (8i,S5,Ca).
Peter Frasca, PH.D. - Laboratory Approved .
President Supervisor ' Signatory A 0010

The Yaberatery o only resensible for fibers sounted iIn umv.’ ond net In 4ibereset, which o dependont

on velume celleted by nenlaberatery porsenal. ® Acered! ted for PLM
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ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

METHODOL OGY s Yanate et al. 1984 [1], EFA level II
Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either

with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological
(SAED) , and energy dispersive X-ray

observation, selected area electron diffraction
In a level [ analysis (not recommended by EMSL)

microanalysis (EDX).
EDX analysis is omitted and chances for error and ambiguity increase.
1. Yamate 6., Agarwal §.C., and Gibbons R.D. 1984, Methodology for the Measuresent of Airborne Asbestos by Electron

Microscopy. Draft Report. Washington, D.C.: Dffice of Research and Develop-ent US Environeental Protection Agency,

Contract No. 68-02-3264
ANALY ST 2 Timothy G. Schneider

EDUCATION ,
1980-81 State University of New York at New Pait:

MA Biology
1975-78 State University of New York at Plattsburgh
BA Biology

EMFLOYMENT

EMSL: Since 1986
1986-FPresent Thomas Jefferson University (Phila. PA)

Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center {(Durham N.C.)
Dept. of Anatomy )
Electron Microscopist

Mesber: Electron Microscopy Society of Aserica;
North Carolina Society for Electron Microscopy and Microbeaa Analysis;

LABORATORY DIRECTOR=: Peter Frasca, Ph.D.

EDUCATION
Rensselear Polytechnical Institute, Troy, New York

1974 PhD(Physics), 1949 MS, 1947 BS

EMFLOYMENT

EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA)

Research Associate Professor

Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory

Member of Professorial and Graduate Faculty
Mesber: Aserican Industrial Hygiene Society; Aserican Chesical Sxietx; Phila, Electron Microscopy Society;

Scanmning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has desonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis

of asbestos found in air, water, bulk and soil sasples. He isplesented an SEM method which sade SEM analysis of asbestos
filters cossercially feasible.This led to a publication in the EPfis Proceedings of the Work Monitoring and Evaluatir

of Airborne Asbestos Levels Following an Abatesent Prooram pp 225-232, April 1985.
ELECTRON MICROSCOPE and EDX ANALYZER
MICROSCOPE: JEOL 1200 EX Analytical STEM
EDX ANALYZER: Kevex Delta I11 System with Quantum thin mndow detector

Instruments are routinely calibrated on the first work day of each month
and following instrument repair. : .
A 00105
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

108 HADDON AVEMUE 1054 STELTON ROAD 1600 PEACHTREE STREET 2 De ANGELD DRIVE
WESTHONT, K.J. PISCATAWAY, M.J. ATLANTA, BEORGIA BEDFORD, MASS.
08108 0858 N9 - 01730
— 609-638-4800 201-981-05%0 404-355~4046 617-275-7080

Saturday, October 20, £990

Ray F. Weston

REAC Praject/GSA Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Annex

Edison, NJ 08837-34679
Asbestos Fiber Analysis by Transmission Electron Micrascopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —=-— EPA LEVEL II Performed By The
Yamate et al. Method.

PROJECT : 3347-21-01-3426/Millington Asbestos/Huhn Residence
SAMPLE IDENTIFICATION : 04845

LOCATION : Lot Blank

VOLUME : BLANK

Grid Openings Analyzed : 20

Sample Condition: Acceptable.

CONDENNSED DT

1. Number of Asbestos Fibrous Particulates (AFP)} Analyzed : 0

2. Number of Nonasbestos Fibrous Particulates Analyzed : 0

3. Number of Ambiguous Fibrous Particulates : ]

4. Typels) of Asbestas t none detected
g

5. Concentration of Asbestos Fibrous Particulates : 0.0000

{on whole filter (in millions))
Concentration Detection Limit: 0.0032
6. Concentration due to Asbestos Fibrous Particulates
' equal to or greater than § um (microns) in length : (0.0 %) 0.000
(on whole filter (in millions) )

7. Mass of Asbestos Fibrous Particulates : 0.0000
(in nanograms/filter)

Mass Detection Limit 3 0.0003

8. Mass due to Asbestos Fibrous Particulates equal tao or
greater than Sum (microns) in length : ( 0.0 %) 0.000

0061 100 a8v

(in_nanograms/filter)
Comments: Filter Type: MCE, Filter Size: 25mm.
Peter Frasca, PH.D. B Laboratory Approved
P i i Si tor .
resident Supervisor . gnatory A OO].J
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ELECTRON-MICROSCOPY SERWVICE LABORATORES INC. |

METHODOL OGY 2 Yamate et al. 1984 (11, EPA level II

Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a 1evel I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Tamate 6., Agarwal S.C., and Bibbons R.D. 1984, Methodology for the Measurement of Airborne Asbestos by Electron

Microscopy. Draft Report. Washington, D.C.: Office of Ressarch and Developsent, US Environsental Protection Agency,
Contract No. 68-02-3264

ANSLY ST 2 Timothy G. Schneider
EDUCATION ' v
1980-81 State University of New York at New Palt:
MA Biology
1975-78 State University of New York at Plattsburgh
BA Bialagy :
EMPLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. PA)
Dept. of Surgery .
Research Associate, Electron Microscopist
1982~86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist
Meaber: Electron Microscopy Society of Aserica;
North Carolina Society for Electron Microscopy and Microbeam Analysis;

LABORATORY DIRECTORI:z Peter Frasca, Ph.D.
EDUCATIDN
ensselear Folytechnical Institute, Troy, New York

1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT
EMSL: Founder 1981.
1975-85 Thomas Jefferson University (Phila. PA)
Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Meaber: Aserican Industrial Hygiene Societyj Aserican Chesical Society; Phila. Electron Microscopy Socisty;
Scanning Electron Microscopy Society,National Asbestos Cauncil .
Dr. Frasca has desonstrated extensive experience in electrom aicroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil samples. He {splesented an SEM sethod shich made SEM analysis of asbestos
filters comsercially feasible.This led to a publication in the EPAs Proceedings of the Mork on_Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatesent Proorag pp 225-232, fApril 1985.
ELECTRON MICROSCOPE and EDX aNAaLYZER
MICROSCOPE: JEOL 1200 EX Analytical STEM
EDX ANALYZER: Kevex—Delta IIl System with Quantum thin window detector
Instruments are routinely calibrated on the first work day of each month ~
and following instrument repair. A 001
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

108 HADDON AVENLE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE
WESTMONT, N.J. PISCATAWAY, N.J. ATLANTA, GEDRGIA BEDFORD, MASS.
~— 08108 08858 30309 01730
509-858-4800 201-991-0550 £04-355-4046 $17-275-7080

Saturday, October 20, 1990

Roy F. Weston

REAC Project/G5A Raritan Dépot

2890 Woodbridge Avenue/Bldg. 209 Annex

Edison, NJ 08837-3679
Asbestas Fiber Analysis by Transmission Electron Micrescopy (TEM),
Selective Area Electron Diffraction (SARED) and Energy Dispersive
X-Ray Microanalysis (EDX) —-= EPA LEVEL Il Performed By The
Yamate et al. Method.

PROJECT : 3347-21-01-3426/Millington Asbestos/Huhn Residence
SAMPLE IDENTIFICATION : 04B4é

LOCATION : Field Blank

VOLUME : BLANK

Grid Openings Analyzed : 20

Sample Condition: Acceptable.

CONDENSED DOaTe

1. Number of Asbestos Fibrous FParticulates (AFP) Analyzed : 0
2. Number of Nonasbestos Fibrous Particulates Analyzed : 0
3. Number of Ambiguous Fibrous Particulates : 0
4. Type(s) of Asbestos : none detected
5. Concentration of Asbestos Fibrous Particulates 13 0.0000
(on whole filter (in millions))
Concentration Detection Limit: 0.0032
P 6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than S5 wm (microns) in length : (0.0 %) 0.000
{on whole filter (in mililions) )
7. Mass of Asbestos Fibrous Particulates : 0.0000
{in nanograms/filter)

Mass Detection Liamit — 0.0003
8. Mass due to Asbestos Fibrous Particulates equal to or

greater than Sum (microns) in length : ( 0.0 %) 0.000

{in nanograms/filter)
Comments: Filter Type: MCE, Filter Size: 25mm.
&3 é; ﬁ\q 001
Peter Frasca, PH.D. aboratory Approved ;x
President Supervisor Signatory
—
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

METHODOL.OGY = Yamate et al. 1984 (11, EPA level II
Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and ptlaced
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).
In the TEM analysis fibers are scrutinized at about 20,000X by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level 1 analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Tamate 6., Aoarwal S.C., and Gibbons R.D. 1984. Methodology for the Measuresent of Airborne Rsbestos by Electron

Ricroscopy. Draft Report. Washington, D.C.: Dffice of Research and Developsent, US Environsental Protection Agency,

Contract No, 68-02-3266
ANSLY ST 2 Timothy G. Schneider

EDUCATION .
1980-81 State University of New York at New Paltz
MA Biology
1975-78 State University of New York at Plattsburgh
BA Biology
EMPLOYMENT

EMSL: Since 1986
1986-FPresent Thomas Jefferson University (Phila. PA)
Dept. of Surgery
Research Associate, Electron Microscopist
1982-86 Duke University Medical Center {(Durham N.C.)
Dept. of Anatomy
Electron Microscopist
Mesber: Electron Microscopy Society of Aserica;
North Carolina Society for Electron Microscopy and Microbeas Analysis;

LAaBORATORY DIRECTORZ=: Peter Frasca, Ph.D.
gLOUCATION :
Rensselear Polytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT
EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA)
Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Neaber: Aserican Industrial Hygiene Society; Aserican Chesical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society Mational fsbestos Council .
Dr. Frasca has desonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. He isplesented an SEM aethod which sade SEM analysis of asbestos
filters comsercially feasibie.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring gnd Evaluation
of Airborne Asbestos Levels Following an Abatesent Prograg pp 225232, April 1985,
ELECTRON MICROSCOPE and EDX ANALYZER
MICROSCOPE: JEOL 1200 EX Analytical STEM .
EDX ANALYZER: Kevex Delta 111 System with Guantum thin window detector
Instruments are routinely calibrated on the first work day of each month A 001i1
and following instrument repair.
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* Roy F. Weston, Inc. CHAIN OF CUSTODY RECORD/LAB WORK REQUEST v 3380

' REAC, Edison, N.J. ooct Na ®
EPA Conlract 68-03-3482  prfect Nember,_, 3 ' e
RFW Coniact: -~ Phone: 2o(=(¢ 272 — Due Date:_24-_[fT. Vél’b&w ‘ o)
Y200 & An T« =
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Metrix: Special instructions: U
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W- Water DL- Drum Liquids
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ELECTRON-MICROSCOPY SERVICE LABORATORES INC.

108 HADDON AVENUE 1054 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE
WESTMONT, N.J. PISCATAWAY, N.J. ATLANTA, GEORGIA BEDFORD, MASS.
08108 08858 30309 017%0
609-858-4600 201-981-0530 404-355-4046 617-275-7080

Wednesday, October 24, 1990

Roy F. Weston

REAC Froject/GSA Raritan Dépot

2890 Woodbridge Avenue/Bldg. 209 Annex

Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energydn-x
X~Ray Microanalysis (EDX) -—— EPA LEVEL Il Ferformed hé}, IE “ W E

Yamate et al. Method. “

¢
[N
11
I
'

Project : 33470-21-01-3426/Millington Asbestos - 0CT 2 41990 :
_JEM SUMMARY REPORT L o
: CONCENTRATION R T
SAYPLE VOLME TIPE OF # STRUCTURES  ASBESTOS STRLET) .
ID (iters) ASBESTOS ASB NONASB AFP/cc  WFP/cc )5 WASS MASS 53
04571 10136.30 Oheysotile 1 7 0.0006  0.0006 0.0658  0.0000
972 10125.00 none detected 0 27 0.0003  0.0000 0,000 0,000
M 9967.80 Cheysotile 3 17 0.0019  0.0006 0.2803  0.1883
04974 9968.70 Cheysotile 1 11 0.0005  0.0005 0.0252  0.0000
4975 1000340 Chrysotile 1 42 0.0006  0.0006 0.0250  0.0000
0497 10053.90 none detected 0 161 0.0003  0.0000 0.0000 0,000
4977 10110,00 Chrysctile 2 108 0.0013  0.0006 0.5456  0.5184
04978 10126,30 Chrysotile 1 69 0.0005  0.0005 0.4%8  0.0498
- 10130.00 Owysotile 1 35 0.0006  0.0006 0.5174 0.5
04380 Blank none detected 0 0 0,002  0.0000 0.0003  0.0000
04981 Blank none detected 0 0 0.002  0.0000 0.0003  0.0000
- 0a%82 Bl ank none detected _ 0 0 0,002  0.0000 0.0003  0.0000

-

For none detected saaples nusber under AFP/cc and MASS arew detection lisits.

AFP - Asbestas Fibrous Particulates,

AFP/cc - Concentration of Ashestos in AFP/ccs for blank sasple AFP/cc represents nusber of AFP in sillion Fibers/Filter.
AFP/cc 5 - Concentration due to AFP greater than or squal to 5 microns in length.

MASS - Mass of AFP in ng/a?;for blank sasple MASS represents the mass of AFP in ng/Filter.

MASS )5 - Mass due to AFP equal to or greater than S microns in length. A 001iq o
[0+
w Ny
@‘V«-\L S
Feter Frasca, PH.D. Laboratoy Approved -
Fresident Supervisor Signatory
©
o
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

108 HADDON AVENUE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE
WESTMONT, N.J. PISCATAWAT, N.J. ATLANTA, GEORGIA BEDFORD, MASS.
08108 08858 N9 01730
&09-838-4800 201-981-0550 404-335-4046 617-275-7080

Wednesday, October 24, 1990

Roy F. Weston

REAC Froject/GSA Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Annex

Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) --=- EPA LEVEL II Performed By The

Yamate et al. Method.

FROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04971

LOCATION : #1 Baby Room

VOLUME : 10136.300 Liters

Grid Openings Analyzed : 10

Sample Condition: Acceptable.

COoONDENSED DT e

1. Number of Asbestos Fibrous Particul ates (AFF) Analyzed :

2. Number of Nonasbestos Fibrous Particulates Analyzed : 7
3. Number of Ambiguous Fibrous Particulates : 0
4. Type(s) of Asbestos : Chrysotile
5. Concentration of Asbestos Fibrous Particulates : 0.0006
(in AFF/cc or million/m®)
Concentpation Detection Limits 0.0006
t 6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 usm (microns) in length :(0.0 %) 0.0000
(in AFP/cc or million/m®)
7. Mass of Asbestos Fibrous Particulates : 0.0658
(in nanograms/m®)

Mass Detection Limit @ 0.0001

8. Mass due to Asbestos Fibrous Particulates equatl te or
greater than Sum (microns) in length : (0.0 %) 0.0000
{in nanograms/m3 )

Comments: Filter Type: MCE, Filter Size: 25mm.

Nonasbestos fibers present were: Gypsum, and Fibers Containing: (Mg,Al},Si).

. A 00135
Peter Frasca, PH.D. aboratory Approved
President Supervisor Signatory

The laberatery Is only resensible for #ibers counted In ﬂ.u'v-' and net In ¢iberesce, whicsh I8 dependent

on velume celleted By nentaberstery persenal. a Ascreodi tod for PLM
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ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

Sample: 04971 I

FIBER TYPE and FIBER SIZE DISTRIBUTION

TOTAL TOTAL
CHRYSOTILE ~ AMPHIBOLE  AMBIGUOUS  NONASBESTOS ASBESTOS PARTICLLATES

COUNT
Particulates Analyzed: i 0 0 7 1 8
# of Particulates on Whole )
Filter {in millions): 0.0064 0.0000 0.0000 0.0449 0.0064 0.0513
Concentration of
Particulates (in miltion/a®}: 0.0006 0.0000 0.0000 0.0044 0.0006 0.005¢
1 of Count due to Particulates
> S ma in length: 0.0007 0.0001 0.0001 — 0.,000% -_—
I Count due to Fibers: 0.000% 0.0002 0.0002 — 0.000% —
1 Count due to Matrices: 100,0002 0.0002 0.000% —_— 1000002 ——
1 Count due to Bundles: 0.0002 0.0001 0.0002 — 0.0002 —_—
1 Count due tao Clusters: 0.0001 0.0002 0.0001 —_ 0.0001 —
MASS

! Concentration (in ng/m?): 0.0458 0.0000 —_ — 0.0658 —_—
1 of Mass due to
Particulates ) 5 as in length: 0.0002 0.0001 —_— - 0.0001 —
1 Mass due to Fibers: 0.000% 0.0001 —_— - 0.0001 —_—
1 Mass due to Matrices: 100.0002 6.000! —_ —_— 100.0001 _
1 Mass due to Bundles: 0.0001 0.000% —_— —_— 0.0001 -_—
1 Mass due to Clusters: 0.0002 0.0001 — - 0.0001 -_—

A 001i6

100 agv
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ELECTRON-MICROSCOPRY SERVICE LABORATORES INC.

Transmission Electron Microscopy (TEM) Raw Data Sheet
Sample: 04971

-
s

Dimensions in usm (microns). Mass in Ficograms.
6RID STRUCTURE ASBESTOS
OFENING | TYPE TIPE LENGTH THICKNESS WIDTH MASS
3 1 nonashestos
4 2 nonasbestos
6 3- 4 nonasbestos
7 ) matrix chrysotile 4,000 0.1000 0.1000 0.1040
10 6- 8 nonasbestos
>
B
Mass of Chrysotile Particulates 0.1040 =4
Mass of Aaphibole Particulates 0.0000 -
Total Mass of Asbestos Particulates 0.1000
©
(]
Ancsite, Anthophyllite, Tresolite, Actinolite and Crocidolite are classified as Asphiboles. -
STRUCTURE TYPES

Fiber - a fiber is a particle with an aspect ratio ) 3l and parallel sides. Thickness is equivalent to diaseter,
Bundle - a bundle is a particulate composed of fibers in a parallel arrangesent with a fiber spacing ¢ | diameter.
Cluster - a cluster is a particulate with intersixed fibers in 3 random arrangesent.

Matrix - a matrix is a fiber or fibers with one free end and the other end hidden by a particulate,

A CO1;~
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

SPECTRUM LABEL SPECTRUM FILE NAME
B ‘ 33150

ROY F. WESTON, INC.,EDISON
33470-21-01-3426/MILLINGTON ASBESTOS
SAMPLE #84971

CHRYSOTILE ASBESTAS

MG

S1

’ll l" ‘ Il llﬂ llm’ “Ithll 'ITI LA % L1 L

!
8.4 3.9

2.2
ENERGY (KEV) -
A CO01i9
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

METHODOLOGY = Yanate et al. 1984 [i1, EFA level Il

Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM caopper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morpholagical
observation, selected area electron diffraction (SRED), and energy dispersive X-ray
microanalysis (EDX). In a level 1 analysis (not recommended by EMSL)

EDX analysis is omitted and chances for error and ambiguity increase.
1. Yamate G., Agarwal S.C., and Bibbons R.D. 1984, Methodology for the Measurement of Airborne Asbestos by Electren
Microscopy, Draft Report. Washington, D.C.: Office of Research and Development, US Environmental Protection Agency,
Contract No. 48-02-3264
ANALY ST = Deborah Little
ECDUCATION .
1984 University of Illinois, Center for Electron Microscopy
EMSA Certified Electron Microscopy Technologist

1975~1977 Fierce Junior College, Philadelphia

EMFLOYMENT

EMSL: Since 1990

1977-Fresent Children’s Hospital of Philadelphia,

Research Technologist in Electron Microscopy Lab
Mesber: Electron Microscopy Society of Aserica.

LABORATORY DIRECTOR-: Peter Frasca, Ph.D.
.EDUCATION
Rensselear Polytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 1947 BS
EMELOYMENT
EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA)
Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Member: Aserican Industrial Hygiene Society; Aserican Chesical Society; Phila, Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has demonstrated extensive experience in electron sicroscopy of asbestos acquired throush 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. He isplesented an SEM sethod which sade SEM analysis of asbestos
filters comercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatesent Prograg pp 225-232, April 1985.
ELECTRON MICROSCOPE and EDX ANALYZER
MICROSCOPE: JEOL 100 CX-11 Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector A 001 21
Instruments are routinely calibrated on the first work day of each month ~~
and following instrument repair.

ST6T 100 dqdV




108 HADDON AVENLE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE
- WESTMONT, N.J. PISCATAWAY, N.J. ATLANTA, GEORGIA BEDFORD, MASS.
08108 08858 30309 01730
409-838-4800 201-981-0530 404-355-4046 617-275-1080

Wednesday, October 24, 1990
Roy F. Weston " ~
REAC Project/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SARED) and Energy Dispersive
X-Ray Microanalysis (EDX) ~-- EPA LEVEL II Performed By The
Yamate et al. Method.

FROJECT : 33470-21-01-342&6/Millington Asbestos
SAMFLE ILENTIFICATION : 04972

LOCATION : #1 Bedroom

VOLUME : 10125.000 Liters

Grid Openings Analyzed : 20

Sample Condition: Acceptable.

oD ENNSE D e T e

brvlag
ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed : 0
2. Number of Nonasbestos Fibrous Particulates Analyzed : 27
3. Number of Ambiguous Fibrous Particulates : 0
4, Type(s) of Asbestos : none detected
S. Concentration of Asbestos Fibrous FParticulates » 0,0000
(in AFP/cc or million/m3®)
Concentration Detection Limits 0.0003
6. Concentration due to Ashestos Fibrous Particulates
equal to or greater than S5 uam (microns) in length : (0.0 %) 0.000
(in AFP/cc or million/m®)
7. Mass of Asbestos Fibrous Particulates : 0.0000
(in nanograms/m?®) o
Mass Detection Limit 3 0.0000
8. Mass due to Asbestos Fibrous Particulates equal to or

greater than Sum (microns) in length : ( 0.0 %) 0.000

(in panograms/m® )

Comments: Filter Type: MCE, Filter Size: 25mm.

Nonasbestos fibers present were: Gypsum, and Fibers Containing: (A1,Si,K,Fe)
Peter Frasca, PH.D. ... Laboratory Approved A 001
President " ' Supervisor Signatory

The laberatery Is only resensiBle for ¢1bere counted In ¢I1Bers/mE and Ret In Fibora/cc, which 1s depondont

on velume colleted by nenlaberatery persenal. ¢ Aceredl tod Sor PLM
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ELECTRON-MICROSCORY SERVICE LABORATORIES INC.

METHODOLOGY = Yamate et al. 1984 [1]), EPA level 11

Alr samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approzimately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological

observation, selected area electron diffraction

(SAED) , and energy dispersive X-ray
microanalysis (EDX).

In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Yamate 6., Agarwal S.C., and Gibbons R.D. 1984. Methodglogy for the Measurement of Airborne Asbestos by Electron

Microscopy. Draft Report. Washington, D.C.: Office of Research and Developrent, US Environmental Protection Agency,
Contract No. 68-02-3266

ANASLY ST =
EQUCATION
1984

Deborah Little

University of Illinois, Center for Electron Microscopy
EMSA Certified Electron Microscopy Technalogist

1975-1977 Pierce Junior College, Philadelphia
EMPLOYMENT

EMSL: Since 1990
1977-Present Children’s Hospital of Philadeiphia,

Research Technologist in Electron Microscopy Lab
Mesber: Electron Microscopy Society of Aserica.

L&AaBORATORY DIRECTOR: Peter Frasca, Ph.D.
[EDUCATION

Rensselear Polytechnical Institute, Troy, New York

1974 PhD(Physics), 1969 M5, 1947 BS
EMFLOYMENT

EMSL: Founder 1981

1975-85 Thomas Jefferson University
Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professaorial and Graduate Faculty

Mesber: Aserican Industrial Hygiene Society; American Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,Mational Asbestos Council .
Dr. Frasca has desonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and s0il sasples. He isplesented an SEM sethod which made SEM analysis of asbestos
filters comsercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Ashestos Levels Following an Abatesent Prograg pp 225-232, April (983,

ELECTRON MICROSCOPE and EDX AaNAaLYZER
MICROSCOPE: JEOL 100 CX-1I Analytical STEM

EDX ANALYZER: PGT System 4 with Beryllium window detector

Instruments are routinely calibrated on the first work day of each month A CO124
and following instrument repair. el

(Phita. FA)
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ELECTRON-MICROSCORY SERVICE LABORATORIES INC.
108 HADDON AVENE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE
WESTMONT, N.J. PISCATAMAY, N.J. ATLANTA, GEDRGIA BEDFORD, MASS.
o ) 08108 08858 30309 01730
\’ $09-858-4800 201-981-0530 404-355-4046 417-275-7080
Wednesday, October 24, 1990
Roy F. Weston
REAC FProject/GSA Raritan Depot
289G Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3479
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM!,
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) === EPA LEVEL Il Performed By The
Yamate et al. Method.
FROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04973
LAQCATION : #1,k/Liv. Room
VOLUME : 9967.800 Liters
Grid Openings Analyzed : 10
Sample Condition: Acceptable.
COoONDENSED DeST e
1. Number of Asbestos Fibrous Particulates (AFF) Analyzed : 3
2. Number of Nonasbestos Fibrous Particulates Analyzed : 17
3. Number of Ambiguous Fibrous Particulates : 0
~— 4. Type(s) of Asbestos : Chrysotile
S. Concentration of Asbestos Fibrous Particulates : 0.0019
{in AFP/cc or million/m®) -
Concentgation Detection Limits 0.0006
' 6. Concentration due to Asbhestos Fibrous Particulates

equal to or areater than S5 am (microns) in length :(33.3 %) 0.0006
{in AFP/cc aor million/a®)

7. Mass of Asbestos Fibrous Particulates : 0.2803
(in nanograms/m?®)

Mass Detection Limit 0.,0001

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than Sum (microns) in length : (67.2 %) 0.1883
{in nanggrams/m3 )
Comments: Filter Type: MCE, Filter Size: 25mm.

Nonasbestos fibers present were: Bypsum, and Fibers Containing: (Mg,Al,S5i,Fe)
Peter Frasca, PH.D. Laboratory Approved A 001‘-_’5
President Supervisor Signatory

e THO labarstery 18 enly resensibie for fibers counted in ﬂmu‘-‘ angd aet ia ¢iberasec, which (e dopoadent

6161 100 aav
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

- Sample: 04973

FIBER TYPE and FIBER SIZE DISTRIBUTION

TOTAL TOTAL
CHRYSOTILE ~ AMPHIBOLE  AMBIGUOUS  NONASBESTOS ASBESTOS PARTICULATES

COUNT
Farticulates Analyzed: 3 0 0 17 3 20
# of Particulates on Whole
Filter (in millions): 0.0192 0.0000 0.0000 0.1091 0.0192 0.1283
Concentration of .
Particulates (in aillion/a?}: 0.0019 0.0000 0.0000 0.0109 0.0019 0.0129
1 of Count due to Particulates
25 ua in length: 333K 0.0001 0.000% _— RN —
1 Count due to Fibers: 0.0002 0.0001 0.000% — 0.0007 —_—
1 Count due to Matrices: 100.000% 0.000% 0.000% —_— 100.000% —_—
1 Count due to Bundles: 0.0002 0.0002 0.0002 —_— 0.0007 —
1 Count due to Clusters: 0.0007 0.000X 0.0001 —_— 0.0001 —_—
MASS

¥
Concentration (in ng/a®: 0.2803 0.0000 —_ —_ 0.29803 —_—
1 of Mass due to
Particulates ) 5 ma in length:  67.1647 0.0002 —_— -— 41681 —_—
1 Mass due to Fibers: 0.0001 0.0002 —_— —_— 0.000% —_—
1 Mass due ta Matrices: 100.000% 0.0002 — —_— 100.0007 —
1 Mass due to Bundles: 0.0001 0.0002 —_— — 0.0001 —_—
1 Mass due to Clusters: 0.0001 0.0001 — -— 0.0007 —_—

026T 100 gy
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ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

Transmission Electron Microscopy (TEM) Raw Data Sheet

- Sample: 04973

DimMensions in usm (microns). Mass in Ficograms.

BRID STRUCTURE ASBESTOS
OPENING ] TYPE TIPE LENGTH THICINESS WIDTH MASS
| 1-2 nonasbestos
2 3- 4 nonasbestos
K| 5- 6 nonasbestos
4 7 nonasbestos
5 8-10 nonasbestos
6 it satrix chrysotile 2.000 0.1500 0.1500 0.1170
7 12 nonasbestos
7 13 satrix chrysotile 5.000 0.1500 0.1500 0.95
8 14 satrix chrysotile 1.000 0.1000 0.1000 0.0260
9 15 - 1§ nonasbestos
10 17 - 20 nonasbestos

Mass of Chrysotile Particulates 0.43%
Mass of Amphibole Particulates 0.0000
Total Mass of Asbestos Particulates 0.4353

Aacsite, Anthophyllite, Tresolite, Actinolite and Crocidolite are classified as fAsphiboles.

STRUCTURE TYPES o
Fiber - a fiber is a particle with an aspect ratio ) 3:1 and parallel sides. Thickness is equivalent to diaseter.
Bundle - a bundle is a particulate cosposed of fibars in a parallel arrangesent with a fiber spacing < | diameter. o
Cluster - a cluster is a particulate with interaixed fibers in a randos arrangesent. o
Matrix - a matrix is a fiber or fibers with one free end and the other end hidden by a particulate. S
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METHODOLOGY = VYamate et al. 1984 (11, EFA level Il

Alr samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chlioroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Yamate 6., Agarwal S.C., and Gibbons R.D. 1984. Methodology for the Measuresent of Airborne Asbestos by Electron

Micrascopy. Draft Report, Washington, D.C.: Qffice of Research and Developeent, US Environsental Protection Agency,
Contract No. 68-02-3264

ANAL Y ST = Deborah Little
EDUCATION
1984 University of Illinois, Center for Electron Micrascopy
EMSA Certified Electron Microscopy Technologist

1975-1977 Pierce Junior College, Philadelphia
EMPLOYMENT

EMSL: Since 1990
1977~Present Children’s Hospital of Philadelphia,

Research Technologist in Electron Microscopy Lab
Member: Electron Microscopy Society of Aeerica.

LAaBORATORY DIRECTOR-: Peter Frasca, Ph.D.
EDUCATIDN

“Renssel ear Folytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 19467 BS
EMFLOYMENT

EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA)
Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Mesber: Aserican Industrial Hygiene Society; Aserican Chesical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has desonstrated extensive experience in electran aicroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. He implesented an SEM method which sade SEM analysis of asbestos

filters cossercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatesent Prograg pp 225-232, April 1985.

ELECTRON MICROSCOPE and EDX aMNAaLYZER
MICROSCOPE: JEOL 100 CX-11 Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector

Instruments are routinely calibrated on the first work day of each month A 001.29
and following instrument repair,

100 adv
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ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.
108 HADDON AVEMUJE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELD DRIVE
- WESTMONT, N.J. PISCATANAY, N.J. ATLANTA, GEORGIA BEDFORD, MASS.
08108 08858 30309 01730
$09-858-4800 201-981-0550 404-355-4046 $17-275-7080
Wednesday, October 24, 1990
Roy F. Weston
REAC FroJject/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) —— EPA LEVEL II Performed By The
Yamate et al. Method.
FROJECT : 33470-21-01-3426/Mil1ington Asbestas
SAMPLE IDENTIFICATION : 04974
LOCATION : #1,K/Liv. Room
VOLUME : 9988.700 Liters
Grid Openings Analyzed : 13
Sample Condition: Acceptable.
Co~NDENSE D oS T e
1. Number of Asbestos Fibrous Particulates (AFP) Analyzed : 1
2. Number of Nonasbestos Fibrous Particulates Analyzed : 11
3. Number of Ambiquous Fibrous Particulates : 0
4. Type(s) of Asbestos @ Chrysotile
S. Concentration of Asbestos Fibrous Particulates : 0.0005
{in AFP/cc or million/m®
Concefifration Detection Limit: 0.0005
! &. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 am (microns) in length :(0.0 %) 0.0000
(in AFP/cc or million/m?®)
7. Mass of Asbestos Fibrous Particulates : 0.0252
(in nanograms/m?)
Mass Detection Limit 3 0.0000
8. Mass due to Asbestos Fibrous Particulates equal to or
greater than Ssm (microns) in length s (0.0 %) Q.0000
(in_nanggrams/a® ) 8;
Comments: Filter Type: MCE, Filter Size: 25mm. o
Nonasbestos fibers present were: Gypsum. s
=
[

Gl A 0018

Fater Frasca, PH.D. Laboratory Approved
President Supervisor Signatory

The laseratery is enly resensible for 4ibers cauvnted In Olbﬂm/-’ and net In fiberas/ce, which s Gopondent

on velume selloted by Nenlaberatery persenal. ® Acsredl ted ¢or PN



MVIAg
ELECTRON-MICROSCOPY SERVICE LABORATORES INC.

. Sample: (4974

FIBER TYP and _F R SIZE DISTRIBUTION

TOTAL TOTAL
CHRYSOTILE ~ AWPHIBOLE  AMBIGUOUS  NONASBESTOS ASBESTOS PARTICULATES

COUNT
Particulates Analyzed: 1 0 0 11 i 12
# of Particulates on Whole
Filter {in millions): 0.0049 0.0000 0.0000 0.0543 0.0049 0.0592
Concentration of
Particulates (in aillion/a?: 0.0005 0.0000 0.0000 0.0034 0.0005 0.0059
1 of Count due to Particulates
2 5 sa in length: 0.,0001 0.0001 0.0001 —_— 0.000% —
1 Count due to Fibers: 100,000 0.000% 0.000 — 100.0001 —
1 Count due to Matrices: 0.000% 0.0001 0.0007 —_— 0.000% —
I Count due to Bundles: 0.0001 0.0002 0.000% — 0.0001 —
1 Count due to Clusters: 0.0001 0.0002 0.0007 — 0.0002 —
MASS
f
Concentration (in ng/a?): 0.0252 0.0000 — —— 0.0252 —_—
T of Mass due to
Particulates > 5 ma in length: 0.0001 0.0002 _— —_— 0.000Z —_—
I Mass due to Fibers: 100.0002 0.0002 — — 100.0001 —
1 Mass due to Matrices: 0.0001 0.0002 _— -_— 0.000% —
1 Mass due to Bundles: 0.0001 0.0007 —_— -_— 0.0001 —_ g
o
1 Mass due to Clusters: 0.0001 0.0001 -_— —_— 0.0001 -
=
[
- b
-3
[X]
wn

A 0101
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Sample : 04974

CHRYSOTIL.E

Fiber(s) Less than 5 um in length*
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

100
190
80
70
&0
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4
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20
10
(&)

0.025

0.075 0.1 0.25 0.5 0.75 1.0

0.05
Approximate Fiber Diameter in um (microns)

Fiber(s) Greater than or Equal To S um in length*®

g) (8] (%) Q ) (8] 0 (8]

1.5 Larger

IOO ng

9¢61

O

25 0.05

0.075 0.1 0.25 0.5 0.75 1.0

Approximate Fiber Diameter in um (microns)

*Sua of both histograms represents 100 of Chrysotile fibers.

A

1.5 Larger
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Transmission Electron Microscopy (TEM) Raw Data Sheet

Sample: 04974

Dimensions in s (microns). Mass in Ficograms.

6RID STRUCTURE ASBESTDS
OPENING 1 ] TYPE TYPE LENGTH THICKNESS WIDTH MASS

3 1 nonasbestos

4 2 nonasbestos

7 3- 5 nonashestos

8 [ nonasbestos

9 7 nonasbhestos

10 8- 9 nonasbestos

11 10 nonasbestos

13 11 nonasbestos

13 12 fiber ) chrysotile 2.500 0.1000 0.0511

Mass of Chrysotile Particulates 0.0511
Mass of Aaphibole Particulates 0.0000
Total Mass of Asbestos Particulates 0.0511

Amosite, Anthophyllite, Tresolite, Actinolite and Crocidolite are classified as Asphiboles.

STRUCTURE TYPES L

Fiber - a fiber is a particle with an aspect ratio ) 3:! and parallel sides. Thickness is equivalent to diameter.
Bundle - a bundle is a particulate cosposed of fibers in a parallel arrangesent with a fiber spacing ¢ 1 diameter,
Cluster - a cluster is a particulate with intersixed fibers in a randos arrangesent.

Matrix - a satrix is a fiber or fibers with one free end and the other end hidden by a particulate.

t‘; O 01 Ja

-

100 aav
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

METHODOLOGY © Yanate et al. 1984 (1], EPA level II
Air sampies are first coated with a thin layer cf carbon in a vacuum evaporator. Small

squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.

1. Yamate 6., Agarwal S.C., and Bibbons R.D. 1984. Methodglegy for the Measuresent of Airborne Asbestos by Electron

Microscopy. Draft Report. Washington, D.C.: Office of Research and Developsent, US Environmental Protection Agency,
Contract Na. 68-02-3256
ANGSLY ST = Deborah Little

EDUCATION
1984 University of Illinois, Center for Electron Microscopy

EMSA Certified Electron Microscopy Technologist
1975-1977 Pierce Junior College, Philadelphia
EMFLOYMENT
EMSL: Since 1990
1977-Fresent Children’s Hospital of Philadelphia,
Research Technologist in Electron Microscopy Lab

Member: Electron Microscopy Society of America.

LABORATDORY DIRECTOR: Peter Frasca, Ph.D. &
EDUCATION o
iensselear Polytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 1967 BS b=
EMPLOYMENT =
EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA) G
Research Associate Professor {\o:

Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Nesber: Aserican Industrial Hygiene Society; Aserican Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has desonstrated extensive experience in electron sicroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. He isplesented an SEM sethod which sade SEM analysis of asbestos
filters coesercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Rirborne Asbestos Levels Following an Abatesent Progras pp 225-232, April 1983,
ELECTRON MICROSCOPE and EDX AaNALYZER
MICROSCOPE: JEOL 100 CX-II Analytical STEM .
EDX ANALYZER: PGT System 4 with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month

and following instrument repair. - A 0
0135
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

108 HADDON AVENUE 1056 STELTON ROAD 1600 PEACHTREE STREET 2 De ANGELO DRIVE
WESTMONT, N.J. PISCATAWAY, M.J. ATLANTA, GEDRGIA BEDFORD, MASS.
08108 08858 0309 _. 017
609-858-4800 201-981-0550 404-335-4044 517-275~7080

Wednesday, October 24, 1990

Foy F. Weston

REAC Project/GSA Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Annex

Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Setlective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) ==~ EPA LEVEL Il Performed By The
Yamate et al. Method.

FROJECT : 33470-21-01-3424/Millington Asbestos
SAMPLE IDENTIFICATION : 04975

LOCATION : #1,K/Liv. Room

VOLUME : 10003.400 Liters

Grid Openings Analyzed : 10

Sample Condition: Acceptable.

COoOMDENSED DT e

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed : i
2. Number of Nonasbestos Fibrous Particulates Analyzed : 42
3. Number of Ambiguous Fibrous Particulates : 0
4, Typels) of Asbestaos : Chrysotile
5. Concentration of Asbestos Fibrous Particulates : 0.0006

(in AFP/cc or million/m®)

Cancentration Detection Limit: 0.0006
b
4. Concentration due to Asbestos Fibrous Particulates g
' equal to or greater than 5 wm (microns) in length :(0.0 %) 0.0000
(in AFP/cc or million/m®) =
o
e
7. Mass of Asbestos Fibrous Particulates : 0.0250
(in nanograms/m®) -
, r-)
Mass Detection Limit 3 0.0001 =t
8. Mass due to Asbestos Fibrous Particulates equal to or
greater than Sum (microns) in length : (0.0 %) 0.0000
(in nanograms/m? )
Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present were: BGypsum, and Fibers Containing: (Ca)(Al,S8i,K).
reter Frasca, PH.D. - Caboratory Approved
President Supervisor Signatory 4 een
s A 00156

The taberstery 18 enly reseonsible for #ibere countod In $1bora/mm an@ Aot In ¢ibore/ce, whiech o depondont
w» velume coliotod by nonlaseratory porsenal. & Ascred!ted for PN



FIBER TYPE and FIBER SIZE DISTRIBUTION

-
»

COUNT
Particulates Analyzed:

# of Particulates on Whole
Filter (in aillions):

Concentration of
Particulates (in aillion/a® :

1 of Count due to Particulates
25 ua in length:

T Count due to Fibers:
1 Count due to Matrices:
1 Count due to Bundles:

1 Count due to Clusters:

MASS

Concentration (in ng/a®):

1 of Mass due to
Particulates > 5 aa in length:

1 Mass due to Fibers:
1 Mass due to Matrices:
1 Mass due to Bundles:

1 Mass due to Clusters:

CHRYSOTILE

0.0064

0.0008

0.0001
0.0002
100.0002
0.0002

0.0001

0.02%0

0.000%
0.0002
100.0007
0.000%

0.0001

Sample: 04975

ANPHIBOLE

0.0000
0.0000

0.000%
0.0007
0.0002
0.0001

0.0001

0.0000

0.0007
0.0002
0.0007
0.0001

0.0002

AMBIGUQUS

0.0000

0.0000

0.000%

0.0002

0.000%

0.0007

0.000%

NONASBESTOS

42

0.2695

0.0259

Gw&@@

ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

TOTAL TOTAL
ASBESTOS PARTICULATES

0.0064 0.2759

0.0006 0.0276

0.000% —
0.000% —_—
100,000% —
0.000% —

0.0002 —_—

0.0250

0.000%
0.0001

100 aqav

100.0002

0.000%

1e61

0.0001
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Transmission Electron Microscopy (TEM) Raw Data Sheet

Sample: 04975

LDimensions in um (microns)

« Mass in Picograms.
BRID STRUCTURE ASBESTOS
OPENING [ ] TYPE TPE LENGTH THICKNESS WIDTH MASS
1 1- 4 nonasbestos
2 7-11 nonasbestos
3 12 - 13 nonasbastos
4 14 - 22 nonashestos
N 2-2% nonasbestos
é 21-37 nonashestos
9 38 - 4 nonasbestos
9 41 satrix thrysotile 1.500 0.1000 0.1000 0.0390
10 42 - 43 nonasbestos

Mass of Chrysotile Particulates 0.03%0
Mass of Amphibole Particulates 0.0000
Total Mass of Asbestos Particylates 0.03%

zg6T 100 adY¥

Aacsite, Anthaphyll ite, Tresolite, Actinolite and Crocidol ite are classified as Asphibales,
STRUCTURE TYPES

Fiber - a fiber js a particle with an aspect ratio 2 3t and parallel siges. Thickness is
Bundle i

equivalent to diameter,
= a bundle is a particulate composed of fihers in parallel arrangesent with a fiber spacing ¢ | diaseter,

)
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ELECTRON-MICROSCOPY SERVICE LABORATORES INC.

METHODOLOGY = Yamate et al. 1984 [1], EFA level [I

Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chioroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by merpheological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microcanalysis (EDX). In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Yamate 6., Agarwal S.C., and Eibbons R.D, 1984. Methodology for the Measuresent of Airborne Ashestas by Electron

Microscopy, Draft Report. Washington, D.C.: D4fice of Research and Developsent, US Environsental Protection Agency,
Contract No. 68-02-3266

ANALY ST 3 Timothy G. Schneider
EDUCATION
1980~-81 State University of New York at New Paltz
MA Riology
1975-78 State University of New York at Plattsburgh
BA Biology
EMFLOYMENT
EMSL: Since 1986
1986-Present Thomas Jefferson University (Phila. FA)
Dept. of Surgery
Research Associate, Electron Microscopist
1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist
Mesber: Electron Microscopy Society of Amsericaj
North Carolina Society for Electron Microscopy and Microbeam Analysis;

LABORATUORY DIRECTORT: Peter Frasca, Ph.D.
EDUCATION
Fensselear Polytechnical Institute, Tray, New York
1974 PhD(Physics), 1969 MS, 1967 BS
EMFLOYMENT
EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. PA)
Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Mesber: Aserican Industrial Hygiene Society; Aserican Chesical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has demonstrated extensive experience in electron sicroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. He isplesented an SEM sethod which sade SEM analysis of asbestos
filters comsercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestos Leveis Following an Abatesent Prograg pp 225-232, April 1985.
ELECTRON MICROSCOPE and EDX ANAQLYZER
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month

and following instrument repair. . . .
A G010
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ELECTRON-MICROSCORPY SERVICE LABORATORIES INC.
108 HADDON AVEMUE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE
WESTMONT, N.J. PISCATAWAY, N.J, ATLANTA, GEQRGIA BEDFORD, MASS,
08108 08838 30309 - 01730
609-858-4800 201-981-0550 404-355-4046 $17-275-7080
Wednesday, October 24, 1990
Roy F. Weston
REAC Froject/GSA Raritan Depot
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) =—-— EPA LEVEL !I Ferformed By The
Yamate et al. Method.
FROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04976 ’
LOCATION : #2 Bedroom
VOLUME : 10053.900 Liters
Grid Openings Analyzed : 20
Sample Condition: Acceptable.
ZoONNDENSED DT ey
{. Number of Asbestos Fibrous Particulates (AFP) Analy:zed : 0
161

2. Number of Nonasbestos Fibrous Particulates Analyzed :

3. Number of Ambiguous Fibrous Particulates : 0

4, Type(s) of Asbestos : none detected
5. Concentration of Asbestos Fibrous Particulates : 0.0000
(in AFP/cc or million/m®)

Concentration Detection Limit: 0.0003

6. Concentration due to Asbestos Fibrous Particul ates
equal to or greater than 5 uwm (microns) in length : (0.0 %) 0.000

(in AFP/cc or million/m®)

Mass of Asbestos Fibrous Farticulates : 0.0000

(in nanograms/m?®)

-~

Mass Detection Limit s 0.0000

100 agy

8. Mass due to Asbestos Fibrous Particulates equal to or
greater than Susm (microns) in length : ( 0.0 %)
{in_nanograms/m® ) :
Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present were: Gypsum.

oratory ?&'\&: Approved

Feter Frasca, PH.D. . .
President Supervisor Signatory A 001:1
t
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Scope #.__<~ Date: o[2F 70 e —m}-—: 2,00 :Sz_
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ELECTRON-MICROSCORY SERVICE LABORATORIES lNlE?.

METHODOLOGY z Yamate et al. 1984 (1], EPA level 11
Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and place
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone {(for MCE filters).

In the TEM analysis fibers are scrutinized at about 2¢,000X by morphological

observation, selected area electron diffraction
microanalysis (EDX).,

(SRED) , and energy dispersive X-ray
In a level | analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.
1. Yasate §., Agarwal 5.C., and Gibbons R.D, 1984. Methodology for the Measuresent of Airhorne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of Ressarch and Development, US Environsental Protection Agency,
Contract No. 68-02-3264 .
ANASLY ST 2 Timothy G. Schneider

ECUCATION

1980-B1 State University of New York at New Falt:z
MA Biology

1975-78 State University of New York at Plattsburgh
BA Biology
EMFLOYMENT

EMSL: Since 1986

1986-Present Thomas Jefferson University (Phila. FA)
Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy

Electron Microscopist
Meaber: Electron Microscopy Society of Aserica;

North Caralina Society for Electron Microscopy and Microbeas Analysis;

LABORATORY DIRECTOR-: Peter Frasca, Ph.D.
EDUCATION

-FRensselear Polytechnical Institute, Troy, New York

1974 PhD(Physics), 1967 MS, 1967 BS
EMFLOYMENT

EMSL: Founder 1981
1975-85 Thomes Jefferson University (Phila. PA)
Research Assaciate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Aserican Industrial Hygiene Society; Aserican Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has desonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and sail sasples. He iaplesented an SEM sethod which sade SEM analysis of asbestos

filters comsercially feasibie.This 1ed to a publ ication”in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestos Levels Following an fbatesent Prograg pp 225-232, fpril 1985.

ELECTRON MICROSCOPE and EDX &aNALYZER
MICROSCOPE: JEOL 100 CX-11 Analytical STEM

EDX AMNALYZER: PGT System 4 with Beryllium window detector

Instruments are rodEinely calibrated on the first work day of each month
and following instrument repair.

Lg61 100 Q¥
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ELECTRON-MICROSCORY SERVICE LABORATORIES INC.,

108 HADDON AVEME 1054 STELTON ROAD 1800 PEACHTREE STREET 2 De AVGELO DRIVE
WESTMONT, N.J. PISCATAMAY, N.J. ATLANTA, GEORGIA BEDFORD, MASS.
08108 08858 30309 01730
409-858-4800 201-981-0550 404-355-4046 617-275-7080

Wednesday, October 24, 1990

Roy F. Weston -
REAC Project/GSA Raritan Depot |
2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive

X-Ray Microanalysis (EDX) — EPA LEVEL Il Performed By The
Yamate et al, Method.

PROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04977

LOCATION : #2 Den

VOLUME : 10110.000 Liters

6rid Openings Analyzed : 10

Sample Condition: Acceptable.

CoNDENSE L ey T ey

1. Number of Asbestos Fibrous Particulates (AFF) Analyzed :

2. Number of Nonasbestos Fibrous Particulates Analyrced : 108

3. Number of Ambiguous Fibrous Particulates : 0

4. Type(s) of Asbestos : Chrysotile
5. Concentration of Asbestos Fibrous Particulates : 0.0013
(in AFP/cc or million/m3®)
Concentration Detection Limits 0.0006
M 6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 usm (microns) in tength :(S0.0 %) 0.0006
(in AFP/cc or million/m®)
7. Mass of Asbestos Fibrous Particulates : 0.5456
{in nanograms/m?)
Mass Detection Limit @ ~ 0.0001 &
v
8. Mass due to Asbestos Fibrous Particulates equal to or
greater than Sum (microns) in length : (95.0 L) 0.5184 S
(in_nanograms/m® ) -~
Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present weres Gypsum. ;;
w
(\’a&j )
Peter Frasca, PH.D. Laboratory Approved
President Supervisor Signatory
2
The taberatery (s ' isle ¢ 41 ounted In flere/mm anS net (n ¢ibererce, whieh (o dependent q ...
i 4 ohly resens o tor re € A 001*4

on velume colleted by nenlabersatery persenal. © Agcred tod for PN
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ELECTRON-MICROSCOPY SERVICE LABORATORES INC.

Sample: 04977

FIBER TYPE and R SIZE DISTRIBUTION

TOTAL TOTAL
CHRYSOTILE ~ APHIBOLE  AMBIGUOUS  NONASBESTOS ASBESTOS PARTICLLATES

COUNT

Particulates Analyzed: 2 0 0 foe 2 110

# of Particulates on Whole

Filter (in aillions): 0.0128 0.0000 0.0000 0.6930 0.0128 0.7058

Concentration of

Particulates (in aillion/a®): 0.0013 0.0000 0.0000 0.0685 0.0013 0.04%8

1 of Count due to Particulates

2 5 sa in length: 50.000% 0.000% 0.0001 -_— 50.0002 -

T Count due to Fibers: 100.000% 0.0007 0.0002 — 100.000% —

7 Count due to Matrices: 0.0007 0.0001 0.0002 — 0.000% —

1 Count due to Bundles: 0.000% 0.0001 0.0001 -— 0.0001 —

1 Count due ta Clusters: 0.0002 0.0007  0.000% — 0.000% —_

Mass - °

r

Concentration (in ng/a?): 0.3456 0.0000 — — 0.5456 —

1 of Mass due to

Particulates > 5 aa in length:  95.0122 0.0001 _ -_ 95.0121 -

1 Mass due to Fibers: 100.0002 0.0001 —_— -_— 100.0002 -
o

1 Mass due to Matrices: 0.000% 0.0002 _— — 0.000 -°

1 Mass due to Bundles: 0.0002 0,000t — —_— 0.0002 - §

1 Mass due to Clusters: 0.0002 0.000% _— -_— 0.0007 =
o
w
o

A 00145
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Sample : 04977
CHRYSOTILE

Fiber(s) Less than 5 wn in length*

SO

) ) (8] (8] Q)

Mviag

ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Q) Q) Q (&)

100 _|
90 _|
8o _J
70 _]
&0 _|
50
40
30
20
10

Q)

.l

I I |

0.025 0.05 0.075 0.1 0.25 0.5

0.75 1.0 1.5 Larger

Approximate Fiber Diameter in am (microns)

Fiber(s) Greater than or Equal To 5 um in

Q Q) [8) 0 (8]

length*

»
(-]
o
o
o
ot}
-
(V-4
rs
o

O Q Q ()

0.025 0.05 0.075 0.1 0.25 0.5
Approximate Fiber Diameter in um (mi

*Sum of both histograms represents 100X of Chrysotile fibers.

0.75 1.0 1.8 Larger
crons)
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Transmission Electron Microscopy (TEM) Raw [Dlata Sheet

Sample: 04977

Dimensions in um (microns). Mass in Ficograms.

GRID STRUCTURE ASBESTOS
OFENING t TYPE TYPE LENGTH THICKNESS WIDTH MASS

{ 1-15 nonasbestos

2 16-28 nonasbestos

3 2-X nonashestos

4 40 - 45 nonasbestos

4 fiber chrysctile 2.100 0.1000 0.0429
5 47 -353 nonasbestos

6 54 - 43 nonasbestos

7 4-75 nonasbestos

8 7% - 90 nonasbestos

9 91 - 98 nonashestos

10 99 - 109 nonasbestos

10 110 fiber chrysotile 10.000 0.2000 0.9148

100 dadv

Mass of Chrysotile Particulates 0.8597
Mass of Asphibole Particul ates 0.0000
Total Mass of Asbestos Particulates 0.85%7

1v61l

Asosite, Anthophyllite, Tresolite, Actinolite and Crocidolite are classified as Asphiboles.

STRUCTURE TYPES

Fiber - a fiber is a particle with an aspect ratis ) 3:1 and parallel sides. Thickness is equivalent to diaseter.
Bundle - a bundle is a particulate cosposed of fibers in a parallel arrangesent with a fiber spacing ¢ { diaseter.
Cluster - a cluster is a particulate with intermixed fibers in a randoa arrangesent.

Matrix - a matrix is a fiber or fibers with one free end and the other end hidden by a particulate.

A 00147



E- MSL TEN, AIR ANALYS!S WORKSHEET (YAMATE) LEVEL 1l
- Tae ouT2IYY
LARCRATOST B G356 — AT b
TLENTT oy T Veston, k., Edizon CANELE D Q40T
Salit B LCCATiAY:
- A2 Den ]
SECT, ATAD LI ADRI L e Azbastes .
tighut O _ ":”%D
@ ILmELmERT 1001096 7mmQs1.13
FutEs sizg (05 : . 25mm Q=249
FILTER ’.".'-Ev WE) P 7 A0 PETIIRRS. / 12 K= Q
- - % Resuspended’100
= {B:Bundie C=Cluster M=Matrix} % Resuspended =
ol hon Chrysotlle Amphibole
Jypg lype IType Iype
s (C¥lasp Length{Thick I widih JLength]| Thick WSdthlLtng‘lh Thick | width JLength | Thick | widih JLength ] Thick | widut
[ /g |
i |
<1 }
L!%_Z,I ol = /
AW/ I
2 /21 i
A
7
Auoplor] F
‘I* > —
w
F g
o -
[ =]
1 H 7
' —
T 2
o —
Norasbeslos Fibers Present Eﬁ) Gypsum HAND CALCULATIONS el
- 0(2) Glass
O(3) Celiulose
O (4)Organic Fibers
) 5 (5) Fibers Containing
' {ZSum) —> 0.06642 (X}
Scope #; ; Qalﬂ',zg‘zgf?o e;\[n% a/OO '3
Analysi_ ’]7/"5
oL 2 R
. N
QC. Check Gidsox# G po{ row (~ coZT
omputer._ Filler Accepted for Analysis: Yes(J No O
victure [ Spectrum) SAEDDI 2 i No, Reason for Rejection:
Types = o _
A 60138

L R R g R R e A L




67lag)
ELECTRON-MICROSCOPY SERVICE LABORATORES INC.

METHODOLOGY ¢ Yamate et al. 1984 (11, EPA level II

Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological

observation, selected area electron diffraction

(SAED) , and energy dispersive X-ray
microanalysis (EDX).

In a level I analysis (not recommended by EMSL)
EDX analysis is omitted and chances for error and ambiguity increase.

1. Yamate 6., Agarwal S.C., and Gibbons R.D. 1984. Methodolgqy for the Measuresent of Airborne Asbestos by Electron

Microscopy. Draft Report. Washington, D.C.: O¥fice of Research and Developsent, US Environsental Protection Agency,
Contract No. 68-02-3264

ANALY ST = Timothy G.

Schneider
EDUCATION
1980-81 State University of New York at New Faltz
MA Biology
1975-78 State University of New York at Plattsburgh
BA Biolaogy
EMPLOYMENT

EMSL: Since 1986
1986-Fresent Thomas Jefferson University (Phila. PA)
Dept. of Surgery
Research Associate, Electron Microscopist
1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist
Mesber: Electron Microscopy Society of America;
North Carolina Society for Electron Microscopy and Microbeaa Analysis;

LAaBORATORY DIRECTOR: Peter Frasca, Ph.D.
EDUCATION

ensselear Palytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 19467 BS
EMPLOYMENT

EMSL: Founder 1981 i
1975-85 Thomas Jefferson University (Phila. FA)
Research Associate Professor
Birector of Orthopaedic Research
Director of Ultrastructure and X-Ray Mieroanalysis Laboratory
Member of Professorial and Graduate Faculty
Mesber: Aserican Industrial Hygiene Saciety; Aserican Chesmical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has desonstrated extensive experience in efectron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. He isplesented an SEM sethod which made SEM analysis of asbestos

filters comsercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatesent Progrgs pp 225-232, fpril 1985,

ELECTRON MICROSCOPE and EDX ANALYZER
MICROSCOPE: JEOL 100 CX-II Analytical STEM

EDX ANALYZER: PGT System 4 with Beryllium window detector

Instruments are routinely calibrated on the first work day of each month
and following instrument repair. A o X
0149
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108 HADDON AVENUE 1056 STELTON ROAD 1800 PEACHTREE STREET
WESTMONT, N.J. PISCATAMAY, N.J. ATLANTA, GEORGIA
08108 06658 30309
§09-858-4800 201-981-0550 404-355-404%

mviag

2 De ANGELO IRIVE
BEDFORD, MASS.
01730
617-275-7080

Wednesday, October 24, 1990

Roy F. Weston

REAC Fraject/GSA Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ 08837-3679

Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) === EPA LEVEL Il Performed By The

Yamate et al. Method.

FROJECT : 33470-21-01-3426/Mill ingtan Asbestos

SAMPLE IDENTIFICATION : 04978
LOCATION : #2, LR

VOLUME : 10126.300 Liters
Grid Openings Analyzed : 13
Sample Condition: Acceptable.

ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

2. Number of Nonasbestos Fibrous Particulates
3. Number of Ambiguous Fibrous Particulates :

4, Type(s) of Asbestos

5. Concentration of Asbestos Fibrous Particulates :

(in AFP/cc or million/m®)

Concentration Detection Limit:
-

6. Concentration due to Asbestos Fibrous Particulates

¥ equal to or greater than 5 um (microns) in
(in AFFP/cc or million/a®)

7. Mass of Asbestos Fibrous Particulates :
(in manograms/m?®)

Mass Detection Limit :

8. Mass due to Asbestos Fibrous Particulates equal to or

greater than Sum (microns) in length :
(in_nanograms/m?® )

Comments: Filter Type: MCE, Filter Size: 25mm.
Nonasbestos fibers present were: Bypsum, an

Peter Frasca, FH.D. ié%oratory

CONDENMNSED DesnTTey

1. Number of Asbestos Fibrous Farticulates (AFP) Analyzed : 1
Analyzed : &9
0

Chrysotile
0.0005
0.0005
length :(100.0 %} 0.0003
0.0498
0.0000
(100.0 %) 0.0498

d Cellulose.
Approved
Signatory A G015

President Supervisor
3

T™he taberatery is oniy resensibie for Sivers sountod A JIB0reaMmn and A8t (n 4iberesce, which (o depondent

N vaglume celloted By nenlaberatery pecsenal. 9 Aceredi tod dor MM



FIBER TYPE and

CHRYSOTILE  AMPHIBOLE

COUNT
Particulates Analyzed: 1

# of Particulates on Whole

Filter (in aillions): 0.0049
Concentration of

Particulates (in ailtion/a?): 0.0005
1 of Count due to Particulates

2 S ma in length: 100.0007
I Count due to Fibers: 100.0002
1 Count due to Matrices: 0.0007
1 Count due to Bundles: 0.0001
1 Count due to Clusters: 0.0001
MASS

Concentration (in ng/e?): 0.0498
1 of Mass due to

Particulates > 5 sa in length:  100.0001
1 Mass due to Fibers: 100.000%
1 Mass due to Matrices: 0.0001
1 Mass due to Bundles: - 0.0002
1 Mass due to Clusters: 0.0002

Sample: (4978

R _SIZE DISTRIBUTION

AMBIGUOUS ~ NONASBESTOS
0 0 &9
0.0000 0.0000 0.3406
0.0000 0.0000 0.0336
0.0001 0.0002 —
0.0002 0.0001 —
0.0002 0.0002 —
0.0002 0.0001 —
0.000% 0.000% —_—
0.0000 -_ —
ocm h— -
0.0001 —_— —_—
0.0001 — -—
0.0002 — —
0.0001 — _—

RG]

ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

TOTAL
ASBESTOS

TaTAL
PARTICWLATES

0.0049 0.3455

0.0003 0.0341

100.000%
100.0002
0.000%
0.000%

0.0007

0.0498

100.0001 —_
100.0002 —_—
0.000%
0.0002

0.0007

gyel 100 adv

A 001351
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

Sample ¢ 04978

CHRYSOTILE

Fiber(g) Less than 5 um in length*

) Q) Q) O (%] [B) () (] (8] Q

100
490
80
70
60
S0
40
30
20
10O

)

0.025 0.0% 0.075 0.1 0.25 0.5 0.75 1.0 1.5 Larger
Approximate Fiber Diameter in um (microns)

Fiber(s) Greater than or Egqual To S am in length*®
QO

100 dagv

961

O (8] (8] (8] 0 (8] 0 ) (0]

0.025 0.05 0.075 0.1 0.25 0.5 0.75 1.0 1.5 Larger
Approximate Fiber Diameter in msm (microns)

*Sum of both histograms represents 100 of Chrysotile fibers.
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Transmission Electron Microscopy (TEM) Raw Data Sheet
Sample: 04%78

Dimensions in usm (microns). Mass in Picograms.

6RID STRUCTURE ASBESTOS
OPENING 1 TYPE . TIFE LENGTH THICKNESS WIDTH MASS

1 1-10 nonasbestos

2 11 -19 nonasbestos

3 20-% nonashestos

4 3N -39 nonasbestos

S 4 - 47 nonasbestos

6 48 -5 nonasbestos

7 31 - 82 nonasbestos

B 53-59 nonasbestos

9 5% - 57 . nonasbestos

10 58 - 59 nonashestos

11 60 - 82 nonasbestos

12 63 nonasbestos

13 b4 - &9 nonasbestos

13 70 fiber ’ chrysatile 5.000 0.1000 0.1021

[4

>
22}
w)
- =)
o
Yd

Mass of Chrysotile Particulates 0.1021
Mass of Amsphibole Particulates 0.0000 =
Total Mass of Asbestos Particulates 0.1021 2
~

Aacsite, Anthophyllite, Tresolite, Actinolite and Crocidolite are classified as Aaphiboles.

STRUCTURE TYPES -

Fiber - a fiber is a particle with an aspect ratio } 3:1 and parallel sides. Thickness is equivalent to diaseter.
Bundle - a bundle is a particulate cosposed of fibers in a parallel arrangesent with a fiber spacing { 1 diameter.
Cluster - a cluster is a particulate with intermixed fibers in a randos arrangesent.

Matrix - a matrix is a fiber or fibers with one free end and the other end hidden by a particulate,

A 00153
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Analyst: ﬂ' 5
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A

.icture [J Spectrum{J SAEDO 2
Types.
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Filler Accepted for Analysis: Yes&T No OO
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METHODOL OGY = Yamate et al. 1984 [11, EFA level 11

Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and place
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a Tevel I analysis (not recommended by EMSL)

EDX analysis is omitted and chances for error and ambiguity increase.

1. Yanate 6., Agarwal S.C., and Gibbons R.D. 1984, Methadploay for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of Research and Development, US Environmental Protection Agency,
Contract No. 68~02-3266

AMNSLY ST =2 Timothy G. Schneider

EDUCATION
1980-81 State University of New York at New Faltz
MA Biology
1975-78 State University of New York at Plattsburgh
BA Biology
EMPLOYMENT

EMSL: Since 1984
1986-Fresent Thomas Jefferson University (Fhila. PA)
Dept. of Surgery
Research Associate, Electron Microscopist
1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist
Meaber: Electron Microscopy Society of Aserica;
North Carolina Society for Electron Microscopy and Microbeam Analysis;

LAaBORATORY DIRECTOR: Peter Frasca, Ph.D. o™
EDUCATION : g
‘kenssel ear Folytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 1967 BS -
EMFLOYMENT (=}
EMSL: Founder 1981 =
1975-85 Thomas Jefferson University (Phila. PA) —
Research Associate Professor o
Director of Orthopaedic Research e

Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Member: Aserican Industrial Hygiene Society; Aserican Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestes Council .
Dr. Frasca has desonstrated extensive experience in electron sicroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. He iaplesented an SEM eethod which sade SEM analysis of asbestos
filters cossercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Acbestos Levels Following an Abatesent Prograg pp 225-232, fApril 1985.
ELECTRON MICROSCOPE and EDX AaNALYZER
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month
nd following instrument repair. PR
a ollowing instrument rep : + (GO15S
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ELECTRON-MICROSCOPY SERVICE LABORATORES INC.

108 HADDON AVENUE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELD DRIVE
~ NESTHONT, N.J. PISCATAWAY, N.J. ATLANTA, BEORGIA BEDFORD, MASS.
08108 08858 30309 01730
609-858-4800 201-961-0330 404-335-4046 617-275-7080

Wednesday, October 24, 1990

Roy F. Weston

REAC Froject/GSA Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Annex

Edison, NJ 08837-34679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) === EPA LEVEL II Performed By The
Yamate et al., Method.

FROJECT : 33470-21-01-3426/Millington Ashestos
SAMFLE IDENTIFICATION : 04979 ’

LOCATION : #2, LR

VOLUME : 10130.000 Liters

Grid Openings Analyzed : 10

Sample Condition: Acceptable.

CONDENSED DesTes

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed : 1
2. Number of Nonasbestos Fibrous Particulates Analyzed : 33
3. Number of Ambiguous Fibrous Particulates : 0
N
4. Type(s) of Asbestos : Chrysotile
5. Concentration of Asbestos Fibrous Particulates : 0.0006
(in AFP/cc or million/m®)
Concentration Detection Limit: 0.0006
! 6. Concentration due to Asbestos Fibrous Particulates
equal to or greater than S5 s {(microns) in length :(100.0 %) 0.00056
(in AFP/cc or million/m®)
7. Mass of Asbestos Fibrous Particulates : 0.5174 o
(in nanograms/m3®) g
Mass Detection Limit @ 0.0001 o
o
8. Mass due to Asbestos Fibrous Particulates equal to or Lo
greater than Sum (microns) in length : (100.0 %) 0.5174
{in_nanograms/m2 ) o
Comments: Filter Type: MCE, Filter Size: 25mm. g
Nonasbestos fibers present were: Gypsum, and Fibers Containing: (Al,Si).
Feter Frasca, PH.D. jaboratory Approved 14 L
~ President : Supervisor Signatory A 00106

The laberatery is enly resonsible for Sibers counted iIn ﬂmc/-' ang net In fiberes/ee, which s dopondent
on velume colleted By nenlisberstery persenal. & Agerod! ted for PN
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Sample: 04979

FIBER TYPE and_FIBER SIZE DISTRIBUTION

TOTAL TOTAL
CHRYSOTILE  AWPHIBOLE  AMBIGUOUS NONASBESTOS ASBESTOS PARTICULATES

COUNT
Particulates Analyzed: 1 0 0 k<] 1 3%
# of Particulates on Whole )
Fitter (in millions): 0.0064 0.0000 0.0000 0.2246 0.0064 0.2310
Concentration of
Particulates (in aillion/a3): 0.0006 0.0000 0.0000 0.0222 0.0006 0.0228
1 of Count due to Particulates
23 ua in length: 100.0002 0.0007 0.000% — 100.000% —_
1 Count due to Fibers: 100.000% 0.0007 0.000% —_— 100.0007 —_—
1 Count due to Matrices: 0.0001 0.0002 0.0007 —_— 0.0002 -_—
I Count due to Bundles: 0.0007 0.0002 0.0007 —_ 0.000% —_
1 Count due to Clusters: 0.0002 0.0001 0.000% — 0.0002 —_—
MASS

2 Concentration (in ng/a®) 0.517 0.0000 — — 0.5174
1 of Mass due to %
Particulates ) 5 s in length: 100.0002 0.0002 — —_ 100.,000% o
1 Mass due to Fibers: 100,000 0.0002 —_ —  100.0001 ‘%
1 Mass due to Matrices: 0.000% 0.0002 -_— -— 0.0002 -
I Mass due to Bundles: 0.0002 0.0002 —_ —_ 0.0007 - \‘E‘.

1 Mass due to Clusters; 0.0007 0.0002 —_— — 0.0002 —_

A 0015
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ELECTRON-MICROSCOPY SERWICE LABORATORES INC.

Sample : 04979
CHRYSOTILE

Fiber(s) Less than S um in length*®

100 _|
0 _|
80 _]
70 _|
&0 _|
SO _|
40 _|
30_|
20|
16 _J

) (8] Q) ) Q O ) ) )

8] )

0.025 0.05 0,075 0.1 0.25 0.5 0.75 1.0 1
Approximate Fiber Diameter in uwm (microns)

n

Larger

Fiber(s) Greater than or Equal To 5 usm in length®
100 _]| 00
20 _|
80 _|
70_4
60 _| -
5(:)_4
40 _|
30
20_1
10_1

(8] O () © 0 0 [8) (0] (] (8]

zs61 100 Q€Y

0.025  0.05 0.075 0.1 0.25 0.5 0.75 1.0 1.5

Larger
Approximate Fiber Diameter in um (microns)

*Sua of both hisgggrams represents 100% of Chrysotile fibers.

A 00158
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Transmission Electron Microscopy (TEM) Raw Data Sheet
Sample: 04979

Dimensions i am (microns). Mass in Ficograms.

BRID STRUCTURE ASBESTOS
OPENING $ TYPE TIPE LENGTH THICKNESS WIDTH MASS

1 1- 4 nonasbestos

2 S-11 nonasbestos

2 12 fiber chrysctile 10.000 0.2000 0.8148
3 13- 17 nonashestos

4 18 - 19 nonasbestos

5 20-23 nonasbestos

) 24 - 26 nonasbestos

7 -8 nonasbestos

8 29-3 nonasbestos

9 RN-3 nonasbestos

10 3 -% nonasbastos

£€s61 100 aqgv

Mass of Chrysotile Particulates 0.8168
Mass of Asphibole Particulates 0.0000 -
Total Mass of Asbestos Particulates 0.8148

Aaosite, Anthophyllite, Tremolite, Actinolite and Crocidolite are classified as Asphiboles.

STRUCTURE TYPES

Fiber - a fiber is a particle with an aspect ratio } 3:1 and paraliel sides. Thickness is equivalent to diaseter.
Bundle - a bundle is a particulate cosposed of fibers in a parallel arrangesent with a fiber spacing { I diameter.
Cluster - a cluster is a particulate with intermixed fibers in a randos arrangesent.

Matrix - a matrix is a fiber or fibers with one free end and the other end hidden by a particulate.

A 00159
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METHODOL OGY & Yamate et al. 1984 (11, EPA level II

Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placec
carbon side down onta TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a Tevel I analysis (not recommended by EMSL)

EDX analysis is omitted and chances for error and ambiguity increase.

1. Yasate 6., Agarwal 5.C., and Gibbons R.D. 1984. Methodpipoy for the Measurement of Airborne Asbestos by Electron
N

icroscopy. Draft Report. Washington, D.C.: Office of Research and Developaent, US Environasental Protection Agency,
Contract No. 48-02-3266

ANALY ST 2 Timothy 6. Schneider
ELUCATION
1980-81 State University of New York at New Faltz
MA Biolagy

1975-78 State University of New York at Plattsburgh
BA Biology
EMPLOYMENT

EMSL: Since 1986

1986-Present Thomas Jefferson University (Fhila. FA)
Dept. of Surgery
Research Assaociate, Elsctron Microscopist

1982-85 Duke University Medical Centaer (Durham N.C.)
Dept. of Anatomy

Electron Microscopist
Mesber: Electron Microscopy Society of Aserica;
North Carglina Society for Electron Microscopy and Microbeas Analysis;

LABORATORY DIRECTOR: Peter Frasca, Ph.D.
EDUCATION
'Rensselear Polytechnical Institute, Troy, New York

1974 FhD(Physics), 1969 MS, 1967 BS
EMPLOYMENT

>
g
o
o
EMSL: Founder 1981 ’ e
1375-85 Thaomas Jetferson University (Phila. PA)

Research Associate Professor ".,;

Director of Orthopaedic Research e

Director of Ultrastructure and X-Ray Microanalysis Laboratory

Member of Professorial and Graduate Faculty
Mesber: Aserican Industrial Hygiene Society; Aserican Chesjcal Society; Phila. Electron Microscopy Society;

Scanning Electron Microscopy Society,National Asbestos Council . _

Dr. Frasca has desonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysxs
of asbestos found in air, water, bulk and soil sasples. He isplesented an SEM sethod which made SEM analysis of asbestos

filters comsercially feasible.l’his led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestos Levels Following an pp 225-232, April 1988,

ELECTRON MICROSCOPE and EDX aAaNALYZER
MICROSCOPE: JEOL 100 CX-II Analytical STEM

EDX ANALYZER: PGT System 4 with Beryllium window detector

Instruments are routinely calibrated on the first work day of each month 4
and following instrument repair. A 001b1
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ELECTRON-MICROSCOPRPY SERVICE LABORATORIES INC.

108 HADDON AVENLE 1056 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELO DRIVE
WESTMONT, N.J. PISCATAMAY, N.J. ATLANTA, GEORSBIA BEDFORD, MASS.
08108 08858 0309 01730
609-858-4800 201-981-0550 404-355-4044 $17-275-7080

Wednesday, October 24, 1990

Roy F. Weston , .

REAC Froject/GSA Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Anne:x
Edison, NJ 08837-3679

Ashestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive

X-Ray Microanalysis (EDX) -—= EPA LEVEL II Performed By The
Yamate et al. Method.

FROJECT : 33470-21-01-3426/Millington Asbestos
SAMPLE IDENTIFICATION : 04380

LOCATION : Lot Blank

VOLUME : BLANK

Grid Openings Analyzed : 20

Samplie Condition: Acceptable.

COoONMDENSED DT e
1. Number of Asbestos Fibrous Particulates (AFF) Analyzed :

2. Number of Nonasbestos Fibrous Particulates Analyzed :
3. Number of Ambiguous Fibrous Particulates :
4. Type(s) of Asbestos :

S. Concentration of Asbestos Fibrous Particulates :
(on whole filter (in millions))

Concentration Detection Limit:

24 &. Concentration due to Asbestos Fibrous Particulates
equal to or greater than 5 um (microns) in length : (0.0 %)
(on whole filter (in millions) )

7. Mass of Asbestos Fibrous Particulates :
(in nanograms/filter)

Mass Detection Limit ¢

Mass due to Asbestos Fibrous Particulates equal to or
greater than Sum (microns) in length : ( 0.0 %)

(in_nanograms/filter)

@

0

0

none detected

0.Q000

0.0032

0.000

0.0000

0.0003

0.000

Comments: Filter Type: MCE, Filter Size: 2Smm.

Peter Frasca, FPH.D. Laboratory Approved
President ~ ..-, Supervisaor Signatory
The laberatery is enly resensible for #ibers counted in ﬂmm’ Snd net In ¢iDeresce, whieh (s dependont

on velume collioted by nonlaberatory persens!. ® Acerodi ted for PN

9S6T 100 agy

A GO142
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ELECTRON-MICROSCOPY SERVICE LABORATORIES INC.

METHODOLOGY =z Yamate et al. 1984 [11, EFA level II

Air samples are first coated with a thin layer af carbon in a vacuum evaparator., Small
squares (approximately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrdtinized at about 20,000X by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)

EDX analysis is omitted and chances for error and ambiguity increase.
{. Yamate G., Agarwal S.C., and Bibbans R.D. 1984. Methodglagy for the Measuresent of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of Research and Developaent, US Environsental Protection Agency,
Contract No. 68-02-3266
ANALY ST =2 Timothy G. Schneider
EDUCATION
1980-81 State University of New York at. New Falt:z
MA Biology
1975-78 State University of New York at Plattsburgh
BA Riology
EMFLOYMENT
EMSL: Since 1984
1986-Present Thomas Jefferson University (Fhila. PA)
Dept. of Surgery
Research Associate, Electron Microscopist
1982-86 Duke University Medical Center (Durham N.C.)
liept. of Anatomy
Electran Microscopist
Mesber: Electron Microscopy Society of Aserica;
North Carolina Society for Electron Microscopy and Micrcbeas Analysis;

o
LABORATORY DIRECTOR: Peter Frasca, Ph.D. g
EDUCATION
Rensselear Folytechnical Institute, Tray, New York o
1974 PhD(Physics), 1969 MS, 1967 BS S
EMFLOYMENT =
EMSL: Founder 1981 =
1975-85 Thomas Jefferson University (Phila. PR) o
Research Associate Professor o

Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate FacuTty
Meaber: Aserican Industrial Hygiene Society; Aserican Chesical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has desonstrated extensive experience in electron smicroscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil sasples. He isplesented an SEM sethod which msade SEM analysis of asbestos
filters comsercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abatesent Prograg pp 225-232, April 1985,
ELECTRON MICROSCOPE and EDX ANALYZER
MICROSCOPE: JEOL 100 CX-1I Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector
Instruments are routinely calibrated on the first work day of each month -
and following instrument repair. A 0COLGH
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

108 HADDON AVENE 1056 STELTOM ROAD 1800 PEACHTREE STREET 2 De ANGELD DRIVE
. WESTMONT, N.J. PISCATAWAY, N.J. ATLANTA, GEDRGIA BEDFORD, MASS.
— 08108 (06858 30309 0170
609-858-4800 201-581-0330 404-355-4046 617-275-7080

Wednesday, October 24, 1990

Roy F. Weston

REAC Froject/GSA Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Annex

Edison, NJ 0B8837-34679
Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX) --- EPA LEVEL II Performed By The
Yamate et al. Methad.

FROJECT : 33470-21-01-3426/Millington Asbestos
SAMFLE IDENTIFICATION : 04981

LOCATION : Field Blank 1

VOLUME : BLANK

Grid Openings Analyzed : 20

Sampie Condition: Acceptable.

CONMNDERNSED e T e

1. Number of Asbestos Fibrous Particulates (AFFP) Analyzed : 0

2. Number of Nonasbestos Fibrous Particulates Analyzed : 0

3. Number of Ambiguous Fibrous Particulates : 0

~ 4. Type(s) of Asbestos : ) none detected
5. Concentration of Asbestos Fibrous Particulates : 0.0000
(on whole filter (in millions))
Concenfration Detection Liamitt: 0.0032
{ 4. Concentration due to Asbestos Fibrous Particulates
equal to or greater than § sm {(microns) in length ¢ (0.0 %) 0.000
(on whole filter (in millions) )

7. Mass of Asbestos Fibrous Particulates : 0.0000 .
{in nanograms/filter) tg
Mass Detection Limit 0.0003 o
o
8. Mass due to Asbestos Fibrous Particulates equal to or Lan

greater than Sum (microns) in length @ ( 0.0 %) 0.000
(in _nanograms/filter) o
Comments: Filter Type: MCE, Filter Size: Z5mm. 2

Peter Frasca, PH.D. Laboratory Approved -
President Supervisor Signatory A Q014
N’ 2

The 1absrastery i oniy resansible for 4ibers CoUntsd In FIBera/mm and Aot in fiberas/se, which is dependent
on velume tollioted By hen)aberatery persenal. ® Accredl ted dor PLA
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ELECTRON-MICROSCOPY SERVICE LABORATORES INC.

METHODOLOGY =z Yamate et al. 1984 [1], EPA level II

Air samples are first coated with & thin layer of carbon in a vacuum evaporator. Small
squares {(appro:imately 3mm X 3mm) are subsequently cut out from the coated filter and placed
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polygarbonate filters) or acetone (for MCE filters).

In the TEM analysis fibers are scrutinized at about 20,000X by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX), In a level 1 analysis (not recommended by EMSL)

EDX amalysis is omitted and chances for error and ambiguity increase.

f. Yamate 6., Agarwal S.C., and Gibbons R.D. 1984, Methodology for the Measuresent of Airborne Asbestos by Electron

Microscopy. Draft Report. Washington, D.C.: Office of Ressarch and Developsent, US Environsental Protection Agency,
Contract No. 68-02-3266

ANALY ST = Timothy G. Schneider

EDUCATION
1980-81 State University of New York at New Falt:z
MA Biology
1975-78 State University of New York at Plattsburgh
EA Biology
EMFLOYMENT

EMSL: Since 1986

1986-Fresent Thomas Jefferson University (Fhila. FA)
Dept. of Surgery
Research Associate, Electron Microscopist

1982-86 Duke University Medical Center (Durham N.C.)
Dept. of Anatomy
Electron Microscopist
~ Mesber: Electron Microscopy Society of Asericaj

North Carolina Society for Electron Mjcroscopy and Microbeam Analysis;

]

o)
LABORATORY DIRECTOR: Peter Frasca, Ph.D. ©
EDUCATION o
‘Rensselear Polytechnical Institute, Troy, New York o
1974 PhD(Physics), 1969 MS, 1967 BS =
EMFLOYMENT —
EMSL: Founder 1981 o
1975-85 Thomas Jefferson University (Phila. PA) >

Research Associate Professor

Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Member: Aserican Industrial Hygiene Society; Aserican Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has demonstrated extensive experience in electron microscopy of asbestos acquired through 7 years of analysis
of asbestos found in air, water, bulk and soil samples. He implesented an SEM sethod which sade SEM analysis of asbestos

filters cossercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestes Levels Following an Abatesent Prograg pe 225-232, April 1983.

ELECTRON MICROSCOPE and EDX aAaNALYZER
MICROSCOPE: JEOL 100 CX-II Analytical STEM

EDX ANALYZER: PGT System 4 with Beryllium window detector

Instruments are routinely calibrated on the first work day of each month \ 001L7
and following instrument repair. 4
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

108 HADDON AVENUE 1055 STELTON ROAD 1800 PEACHTREE STREET 2 De ANGELD DRIVE
WESTMONT, N.J. PISCATAWAY, N.J. ATLANTA, GEORGIA BEDFORD, MASS.
08108 08858 30309 01730
609-858-4800 201-981-05%0 404-355-4046 617-275-7080

Wednesday, October 24, 1990

Roy F. Weston

KREAC Project/GSA Raritan Depot

2890 Woodbridge Avenue/Bldg. 209 Annex
Edison, NJ (B8837-3679

Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM),
Selective Area Electron Diffraction (SAED) and Energy Dispersive

X-Ray Microanalysis (EDX) -=-= EPA LEVEL II Performed By The
Yamate et al. Method.

FROJECT : 33470-21-01-3426/Millingtan Asbestas
SAMPLE IDENTIFICATION : 04982

LOCATION : Field Blank 2

VOLUME : BLANK

Grid Openings Analyzed : 20

Sample Condition: Acceptable.

CONDENSED DayvTey

1. Number of Asbestos Fibrous Particulates (AFP) Analyzed : 0
2. Number of Nonasbestos Fibrous Particulates Analyzed : 0
3. Number of Ambiguous Fibrous Particulates : 0
4. Type(s) of Asbestos @ none detected
5. Concentration of Asbestos Fibrous Farticulates : 0.0000
(on whole filter (in millions))
Concentration Detection Limit: 0.0032
¥ 4. Concentration due to Asbestas Fibrous Particulates
equal to or greater than 5 sm (microns) in length : (0.0 %) 0.000
(on whole filter (in millions) )
7. Mass of Asbestos Fibrous Particulates : 0.0000
(in nanograms/filter)
Mass Detection Limit 0.0003
8. Mass due to Asbestos Fibrous Particulates equal to or
greater than Sum (microns) in length : { 0.0 %) 0.000
(in_nanograms/filter) g
Comments: Filter Type: MCE, Filter Size: 25mm. o
— o
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ELECTRON-MICROSCOPRY SERVICE LABORATORIES INC.

~ METHODOILOGY = Yanmate et al. 1984 [1]1, EPA level II

Air samples are first coated with a thin layer of carbon in a vacuum evaporator. Small
squares (approximately 3mm X 3mm) are subseguently cut out 4rom the coated filter and placec
carbon side down onto TEM copper grids and placed in a Jaffe Wick chamber either
with chloroform (for polycarhbonate filters) or acetone (for MCE filters).

In the TEM anaiysis fibers are scrutinized at about 20,000X by morphological
observation, selected area electron diffraction (SAED), and energy dispersive X-ray
microanalysis (EDX). In a level I analysis (not recommended by EMSL)

EDX analysis is omitted and chances for error and ambiguity increase.
1. Yamate 6., Agarwal S.C., and Gibbons R,D. 1984, Methodglogy for the Measurement of Airborne Asbestos by Electron
Microscopy. Draft Report. Washington, D.C.: Office of Research and Developeent, US Environmental Protection Agency,
Contract No. 68-02-3266
ANSLY ST =2 Timothy G. Schneider
ELUCATION
1980~-81 State University of New York at New Falt:
MA Biology )
1975-78 State University of New York at Plattsburgh
BA Biology

EMPLOYMENT

EMSL: Since 1986

1986-Fresent Thomas Jefferson University (Phita. PA)

Dept. af Surgery
Research Associate, Electron Microscopist
1982-86 Duke University Medical Center {(Durham N.C.)
Dept. of Anatomy
Electron Microscopist
Meater: Electron Micrascopy Society of Aserica
~ North Carolina Society for Electron Microscopy and Microbeam Analysis;

LABORATORY DIRECTORT: Peter Frasca, Ph.D.
EDUCATION -
Rensselear Folytechnical Institute, Troy, New York
1974 PhD(Physics), 1969 MS, 1947 BS
EMPLOYMENT
EMSL: Founder 1981
1975-85 Thomas Jefferson University (Phila. FR)
Research Associate Professor
Director of Orthopaedic Research
Director of Ultrastructure and X-Ray Microanalysis Laboratory
Member of Professorial and Graduate Faculty
Mesber: Aserican Industrial Hygiene Society; Aserican Chemical Society; Phila. Electron Microscopy Society;
Scanning Electron Microscopy Society,National Asbestos Council .
Dr. Frasca has demonstrated extensive experience in electron sicroscopy of asbestos acquired through 7 years of analysis ?;
of asbestos found in air, water, bulk and soil sasples. He isplesented an SEM method which made SEM analysis of asbestos o
tilters comsercially feasible.This led to a publication in the EPAs Proceedings of the Workshop on Monitoring and Evaluation
of Airborne Asbestos Levels Following an Abat P 225-232, Agril 1985, .
ELECTRON MICROSCOPE and EDX AaNALYZER +
MICROSCOPE: JEOL 100 CX-II Analytical STEM
EDX ANALYZER: PGT System 4 with Beryllium window detector s
Instruments are routinely calibrated on the first work day of each month erg re g:
and following instrument repair. ’ A Go1'70
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